
To: Arizona Corporation Commission O f ~ d a  Corporation Co 
Railroad Safety 
Attn: Chris Watson 
I200 W. Washington Street 

I --L/ 0 3: 45 DOCKET 
Phoenix, A Z  85007 SEP 4 2009 

Subject: Arizona Corporation Commissi 
Application for UPRR Roadway 
at Williams Field Road (UPRR F 
NO. 2538-7 I )  

2) Construction cost estimate of grade 

3) Executed agreement between Town of 

4) Cooley Station Traffic Impact Study by TASK 

separated crossing 

Gilbert and UPRR dated 4/22/09 

Engineering 

Number: AZTEC Project No. AZE0703 

RR-03639A-09-0430 

Project: Recker and Williams Field Road Improvements Project Town of Gilbert CIP ST062 & ST095 

UPRR Folder No. 2538-7 I 

From: Robert Lyons, P.E. 

This memo is submitted to the Arizona Corporation Commission (ACC) as an application to request an 
upgrade to an existing Union Pacific Railroad (UPRR) crossing, on behalf of the Town of Gilbert. Below is 
information based on the most current ACC application instructions. 

1. Location of crossing 
The project improvements include widening Williams Field Road to a six lane roadway with a 16-foot 
wide raised median across the UPRR right-of-way. The UPRR and Williams Field Road crossing is 
approximately 1,600 feet east of the Higley Road centerline. Representatives from the ACC, UPRR, 
Town of Gilbert, and consultants attended a field meeting on August 27, 2007. 

2. Why the crossing is needed 
The railroad crossing at Williams Field Road is an existing four lane crossing. Projected traffic volumes 
on Williams Field Road require the addition of more lanes on Williams Field Road. This project 
includes widening of the existing crossing. 

3. Why the existing crossing cannot be grade separated 
With the proposed improvements to Williams Field Road, the location of the at-grade crossing remains 
unchanged. A grade separation would have the following consequences: 1) Impact to 69kV and 230kV 
overhead power lines currently running parallel to the railroad; 2) Impact to underground utilities in 
Williams Field Road that cannot support 30 feet of additional embankment needed for a grade- 
separated crossing. Among these utilities are a 12-inch waterline, a 24-inch gravity sewer line, a 
proposed 16-inch waterline, and the potential impact to existing gas, power, and telecommunication 
lines ; 3) There is insufficient right-of-way to accommodate the 30-foot high embankment slopes along 
Williams Field Road; 4) There is inadequate distance between the railroad and the Lyons Gate 
entrance off of Williams Field Road (approximately 420 feet east of the tracks) and between the railroad 
and the local business entrance (approximately 420 feet west of the tracks) to raise the roadway grade 
over the railroad without violating sight-distance requirements; and 5) Elevating Williams Field Road 
would cause undesirable visual and noise impacts for the adjacent land uses, which include residential. 

4. Type of warning devices to be installed 
The warning devices for east bound and west bound traffic included in the design are as follows: gates 
with flashing lights will be installed outside the roadway near the sidewalk; cantilever flashing railroad 
signals will be installed within the median and outside the roadway near the sidewalk; railroad crossing 
warning signs will be placed per MUTCD, Part 8 standards; and the UPRR equipment shed will be 
relocated. 
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5. Type of warning devices currently installed at crossing 
The warning devices currently installed at the crossing include gates with flashing lights located outside 
the existing roadway. These will be removed by UPRR when they install the new warning devices 
described in question 4 above. 

6. Who will maintain the crossing warning devices 
UPRR will own and maintain the physical elements of the crossing (crossing surface, gates, flashing 
lights). The Town of Gilbert will own and maintain the approaching surface, signing and pavement 
markings on Williams Field Road. 

7. Who is funding the project 
The Town of Gilbert Is funding this project. 

Below are responses to additional questions that may also be requested by the ACC: 

8. Provide average daily traffic counts for this location. 
Existing (2008): 12,009 vehicles per day, from the Town of Gilbert traffic count web page, 

http://www.ci.qilbert.az.us/traffic/counts08.cfm 

2025: 29,020 vehicles per day (August 16, 2006; revised November 16, 2006, 
Cooley Station Traffic Impact Study, by Task Engineering .) 

9. Please describe the current level of service (LOS) at this intersection, and what the LOS will be 
with the proposed alterations to the intersection. 
Current LOS: B/C 
Proposed LOS: B/C 

10. Provide any traffic studies done by the road authorities for each area. 
Task Engineering prepared the August 76, 2006; revised November 16, 2006, Cooley Station Traffic 
lmpact Study. This report is attached to this memo. 

11. Provide distances in miles to  the next public crossing on either side of the proposed project 
location. Are any of these grade separations? 
The next roadway crossing to the northwest is at Higley Road, which is an at-grade crossing, located 
approximately 2,000-feet from the Williams Field Road/UPRR crossing. 

The next roadway crossing to the southeast is at Recker Road, which is an at-grade crossing, located 
approximately one mile from the Williams Field Road/UPRR crossing. 

12. How and why was grade separation not decided on at this time? Please provide any studies 
that were done to.support these answers. 
The Town’s design consultant evaluated the impacts and estimated costs associated with a grade- 
separation. The items listed in response to Question No. 3 support the request to improve the existing 
at-grade crossing at this location. 

In addition, the following economic items (http://www.fra.dot.~ov/us/Content/817, page 35) were 
considered: - 
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Potential Economic Benefit 

Eliminating trainlvehicle collisions (including the 
resultant property damage and medical costs, 
and liability) 

Savings in highway-rail grade crossing surface 
and crossing signal installation and 
maintenance costs 

Driver delay cost savings 

Costs associated with providing increased 
highway storage capacity (to accommodate 
traffic backed up by a train) 

Fuel and pollution mitigation cost savings (from 
idling queued vehicles) 

Effects of any “spillover” congestion on the’rest 
of the roadway system 

The benefits of improved emergency access 

The potential for closing one or more additional 
adjacent crossings 

Possible train derailment costs 

Response 

As May 31, 2009, no accidents have been reported 
at this crossing over the last 20 years per the 
Federal Railway Administration website, 
http://safetydata.fra.dot.~ov/OfficeofSafety/publicsit 
e/Quer~/c~xrtop50.aspx. 
This would not be a significant savings because 
the surface and signal work is about $1.2M 
compared to nearly $28M for a grade separation. 

Based on 1 mile of train, 6 times per day, at 45 
mph, driver delay cost savings would be relatively 
minute (average delay time is 1.3 minutes). 
Storage capacity required for the railroad has not 
been evaluated and therefore costs savings cannot 
be determined. 

Based on 1 mile of train, 6 times per day, at 45 
mph, fuel and pollution mitigation cost savings 
would be relatively minute. 
Spillover congestion may impact eastbound and 
westbound queues of adjacent business access 
west towards Higley Road and business access 
east towards Recker Road. 
See response to question 18. 

Adjacent streets Higtey Road and Recker Road 
cannot be closed because they are major arterials 
of regional significance and provide access to 
major destinations (L202 freeway, Higley High 
School and Higley Elementary Unified School 
District). 
No derailments have been reported per 
htt p://safetvdata .fra . dot. qov/Off iceofSafety/defa u It. 
asgx, and therefore associated cost savings are 
not possible to determine. 

13. If this crossing was grade separated, provide a cost estimate of the project. 
The total estimated construction, design, construction administration, and right-of-way cost is estimated 
to be $31,884,881. The details of this estimate are attached to this memo. 

14. Please describe what the surrounding areas are zoned for near this intersection. Le. Are there 
going to be new housing developments, industrial parks etc. 
The surrounding area includes a mixture of multi-family/low density residential (MF/L), multi- 
family/medium density residential (MF/M), single family-6 residential (SF-6), single family-7 residential 
(SF-7), single family detached residential (SF-D), Gateway Village Center (GVC), Gateway Business 
Center (GBC), community commercial (CC), general commercial (GC), shopping center (SC) and 
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public facility/institutions (PF/I), from the Town of Gilbert Planning & Development web page, 
http://www.ci.~ilbert.az.us/planninq/pdf/zoninqmap 11-08.pdf. The area east of the crossing is 
currently being developed and plans have been submitted for “Cooley Station, Village Center and 
Bus i ness Pa r k” . 

15. Please supply the following: number of daily train movements through the crossing, speed of 
the trains, and the type of movements being made (Le. thru freight or switching). Is this a 
passenger train route? 
From a 3/31/08 e-mail from Jim Smith/UPRR, the track is used for through freight service and there is 
an average of 6 trains per day. Maximum train speed is 60 mph. The Union Pacific does not have any 
plans to construct a second track at this crossing at this time but will need to maintain the ability to add 
a second track if future expansion is needed. This is not a passenger train route. This information was 
also confirmed with Aziz Aman/UPRR on 5/28/09. 

16. Please provide the names and locations of all schools (elementary, junior high and high school) 
within the area of the crossing. 
The crossing is within two school districts, Higley Unified School District No. 60 and Gilbert Unified 
School District No. 41. Schools located within these districts and a three mile radius of the crossing are 
listed as follows: 

Elementary: Higley Elementary - 3391 E. Vest Avenue 
Chaparral Elementary - 3380 E. Frye Road 
Cortina Elementary - 19680 S. 1 88‘h Street 
Eagles Aerie School - 17019 S. Greenfield Road 
Gateway Pointe Elementary - 2069 S. De La Torre Drive 
Centennial Elementary - 3507 S. Ranch House Parkway 
Coronado Elementary - 4333 S. Deanza Blvd 
Power Ranch Elementary - 4351 S. Ranch House Parkway 
SanTan Elementary - 3443 E. Calistoga Drive 
Surrey Garden Christian School - 1424 S. Promenade Lane 

High School: Higley High School - 4068 E. Pecos Road 
Perry High School - 191 9 E. Queen Creek Road 
Williams Field High School - 2076 S. Higley Road 
Surrey Garden Christian School - 1424 S. Promenade Lane 

17. Please provide school bus route information concerning the crossing, including the number of 
times a day a school bus crosses this crossing. 
Per a phone conversation with Mike McGuire, the Transportation Routing Coordinator for the Higley 
School District, there are 39 daily trips through this crossing. 

18. Please provide information about any hospitals in the area and whether the crossing is used 
extensively by emergency service vehicles. 
The main Hospitals and health facilities are as follows: 

Hospitals: Gilbert Hospital - 5656 S Power Road 
Mercy Gilbert Medical Center - 3555 S. Val Vista Dr. 

Health Facilities: Urgent Care Express - 920 E. Williams Field 
East Valley Urgent Care - 641 W. Warner Road 
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No data is available for the number of emergency vehicles crossing at this location. 

19. Please provide total cost of improvements to each crossing. 
This project’s street improvement cost at the RR crossing is estimated at $1 39,000. The UPRR’s 
estimated cost to the crossing is as follows: 

0 Railroad track & surface: $304,579 
Railroad signal: $695,104 

UPRR Sub-Total: $999,683 
Roadway Improvements: $139,000 

0 Total: $1 , I  38,683 

These costs are based on the agreement dated 4/22/2009 

20. Provide any information as to  whether vehicles carrying hazardous materials utilize this 
crossing and the number of times a day they might cross it. 
No data is available for the number of vehicles carrying hazardous materials at this location. 

21. Please provide the posted vehicular speed limit for the roadway. 
45 mph 

22. Do any buses (other than school buses) utilize the crossing, and how many times a day do they 
cross the crossing. 
Valley Metro Route 156 (Chandler Blvd/Williams Field Road) utilizes the crossing an average of 69 
times per day, Monday thru Friday, and 63 times per day Saturday and Sunday. 

c: Rick AllredlTown of Gilbert 
Project File: AZE0703 
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Attachment 2 

Cost Estimate of Grade Separate Crossing 



Construction Cost Estimate of Grade Separated Crossing 
Williams Field Road/UPRR Crossing 

I Item 
Excavation 

Fill 
Bridge 

*Retaining Wall 
Right-of-Wav 

cost Quantity Unit Unit Cost 

3,780 00 CY $5 00 $18,900 00 
151,062 00 CY $5 00 $755,310 00 

18,000 00 SF $200 00 $3,600,000 00 
59,000 00 SF $60 00 $3,540,000 00 

I 

0 00 SF $7 00 < 

ABC 18" 1 17.94800 I 

Subgrade Preparation 
Temporary Construction Easement 

AC 1-1/2" 
AC 2-1/2" 

27,000.00 SY $3.00 $81,000.00 
172,000.00 SF $5.00 $860,000.00 

I~ ~ ~~ $20.00 $358,960.00 
17,948.00 SY $9.00 $161,532.00 
17,948.00 SY $11.00 $197,428.00 

Tack Coat I 2800 , _ .  

General Items 

TON <xnn nn $22,400.00 

* Due to existing and future development, retaining wall is required for entire grade separation 

Vertical Curb 
Concrete Sidewalk 

3,400.00 LF $15.00 $51,000.00 
21,780.00 SF $5.00 $108,900.00 

Drivewav Entrance 4.00 EA $10,000.00 $40,000.00 
Median Nose 

Median Brick Pavers 
Landscaping 

Relocate Sewer Mains 
Relocate Water Mains 

Other Utility Relocations 
Drainage 

4.00 EA $1,000.00 $4,000.00 
28,000.00 SF $20.00 $560,000.00 

1.00 LS $500,000.00 $500,000.00 
$132,000.00 1,100.00 

5,200.00 LF $100.00 $520,000.00 
LF $120.00 

1.00 LS $2,000,000.00 $2,000,000.00 
1.00 LS $200,000.00 $200,000.00 

Signing 
Striping 

Traffic Control 
Impact to adjacent Property Owners 

Electrical/Lighting 
230 kV Relocation 

12 kV & 64 kV Relocation 

1.00 LS $20,000.00 $20,000.00 
1.00 LS $15,000.00 $15,000.00 
1.00 LS $300,000.00 $300,000.00 
1.00 LS $1,000,000.00 $1,000,000.00 
1.00 LS $500,000.00 $soo,ooo.oo 
1.00 LS $s,ooo,ooo.oo $5,000,000.00 
1.00 LS $3,000,000.00 $3,000,000.00 

I Item 
Mobilization (10%) 

Administration (15%) 
Design (10%) 

cost Quantity Unit Unit Cost I 
1.00 LS $2,361,843.00 $2,361,843.00 
1.00 LS $3,542,765.00 $3,542,765.00 
1.00 LS $2,361,843.00 $2,361,843.00 
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Executed Agreement 

Attachment 3 

between Town of Gilbert and UPRR 

dated 4-22-09 
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April 22, 2009 

UPRR Folder No. 2538-71 

MR PAUL MOOD 
TOWN OF GILBERT 
50 E CIVIC CENTER DR 
GILBERT A 2  85296 

Dear Mr. Mood: 

Attached is your original copy of a Sz~p-plemental A,weement, fully exccutcd on behalf of the 
Railroad Company. 

I n  order to protect the Railroad Company's property as  well as for safety reasons. it is imperative 
that you notify the Railroad Company's Manager of Track Maintenance and the Communications 
Department: 

1 f 4 ou ha\ e any questions, plcase contact me. 

Fiber Optics Hot Line 
I-8OO-336-Yl93 

Real Estate Department 
UNION PACIFIC RAILROAD COMPANY 

1400 Douglas Street MS 16YG 
(>maha NebrasKa 66i7S-1635 

I 
I 

fax 402 501 034G 
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@ BUILDING AMERICA” 

IJPRR Folder No.: 2538-71 

SUPPLEMENTAL AGREEMENT 

Williams Fields Road - DOT No.: 753-71 1 Y 
UPRR Mile Post 932.30 - Phoenix Subdivision 

Gilbert, Maricopa County, Arizona 

r ,  
Contract Number 2009-7003-030g 

by and between UNION PACIFIC RAILROAD COMPANY, a Delaware corporation, to be 
addressed at Real Estate Department, l4GO Douglas Street, Mail Stop 169G, Omaha, Nebraska 68 179 
(the “Railroad”) and the TOWN OF GILBERT, an a municipal corporation of the Stateof Arizona 
(the “To will’), 

TTITS AGREEMENT is made and entered into as of the I day of ’ e * -, 2002, 

RECITALS : 
By instrument dated May 24. 1977, Southern Pacific Transportation Company and the 

County of Maricopa entered into an agreement identified as Railroad’s Folder No. 2538-71, UPRR 
Audit No. S 180909 (the “Original Agreement”) covering the construction, maintenance, use and 
grant of rights for the new Williams Field Road at-grade public road crossing, (DOT No. 753-71 1 Y), 
located at Railroad Mile Post 932.30 on its Phoenix Subdivision near Gilbert, Maricopa County, 
Arizona (the “Roadway”). 

The Railroad named hcrcin i s  successor in interest to the Southern Pacific Transportation 
Company and the Towin now has jurisdiction and control of Williams Field Road and is successor in 
interest to the County of Maricopa under the Original Agreement. 

The Tow1 now desires to undertake as its project (the “Project”) the improvement, 
reconstruction and widening of the Roadway that was constructed under the Original Agreement. 
The structure, as improved, reconstructed and widened is hereinafter the “Roadway” and where the 
Roadway crosses the Railroad’s property is the “Crossing Area.” 

The right of way granted by Southern Pacific Transportation Company to the County of 
Maricopa under the terms of the Original Agreement is not sufficient to allow for the improvements, 
reconstruction and widening of the road crossing constructed under the Original Agreement. 
Therefore, under this Agreement, the Railroad will bc granting an additional right of may right to the 
Town to facilitate the improvements, reconstruction and widening of the road crossing. The portion 
of Railroad’s property that Town needs a right to use in connection with the road crossing (including 
the right of way area covered under the Original Agreement) is shown on the Railroad Location Print 
marked Exhibit A, Detailed Print marked Exhibit A-1, described in the Legal Description marked 
Exhibit A-2, and illustrated in the Illustrative Print of the Legal Description marked Exhibit A-3. 
with each exhibit being attached hereto and hereby made a part hereof (the “Crossing Area”). 

The Railroad and the Town dre cnteiing into this Agi-cwieiil to LOW [lie dbove. 
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AGIIEEMENT: 

NOW. THEREFORE, it is mutuallj agreed bq and betmeen the parties hereto as follo\\s: 

ARTICLE 1 - LIST OF EXHIBITS 
The exhibits below are attached hereto and hereby made a part hereof. 

Exhibit A 
Exhibit A-I 
Exhibit A-2 
Exhibit A-3 
Exhibit B 
Exhibit B- 1 
Exhibit C 
Exhibit C- 1 
Exhibit D 

Railroad Location Print 
Detailed Print 
Legal Description 
Illustrative Print of Legal Description 
Tenns and Conditions 
Lnsurance Requirements 
Railroad's Track SC. Surface Material Estimate 
Railroad's Signal Material Estimate 
Railroad Form of Contractor's Right of Entry Agreement 

ARTICLE 2 - EXHIBITS B AND B-1. 
The general tenns and conditions marked Exhibit B, and the Contractor's insurance 

requireincnts marked Exhibit B-1, are attached hereto a n d  hereby made a part hereof. 

ARTICLE 3 - RAILROAD GRANTS RIGHT. 

For and in consideration SEVENTY-SIX THOUSAND EIGHTY-FOUR DOLLARS 
($76,084.00) to be paid by the Town to the Railroad upon the execution and delivery of this 
Agreement and in further consideration of the TOWII'S agreement to perfonn and abide by the ternis 
of this Agreement including all exhibits, the Railroad hereby grants to the Town the right to establish 
or reestablish, construct or reconstruct, maintain, repair and renew the road crossing over and across 
the Crossing Area. 

ARTICLE 4 - LIEFINITION OF CONTRACTOR 
For purposes of this Agreement the term "Contractor" shall mean the contractor or 

contractors hired by the Town to perform any Project work on any portion of the Railroad's property 
and shall also include the contractor's subcontractors and the contractor's and subcontractor's 
respective employees, officers and agents. 

ARTICLE 5 - CONTRACTOR'S RIGHT OF ENTRY AGREEMENT - INSUR4NCE. 

A. If the Town will be hiring a Contractor to perform any work involving the Project (including 
initial construction and any subsequent relocation or maintenance and repair work), the Town 
shall require the Contractor to: 
0 

0 

execute the Railroad's then current Contractor's Right of Entry Agreement 
obtain the then current insurance required in the Contractor's Right of Entry 
Agr eemcn t , and 
provide such insurance policies. certificates. binders and/or endorsements to the 
Railroad before dloning any Contractor to commence anq work in the Crossing Area 

- 

0 
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or on any other Railroad property. The Railroad's cun-ent insurance requirements arc: 
described in  Exhibit B-1. attached hereto arid hereby made a part hereof. 

B. The Railroad's current Contractor's Right of Entry Agreement is niarked Exhibit D, attached 
hereto arid hereby made a part hereof. The Town confirms that i t  will infomi its Contractor 
that it is required to execute such forni of'agrecment and obtain the required insurance before 
conmencing any work on any Railroad property. Under no circumstances will the 
Contractor be allowed on the Railroad's property without first executing the Railroad's 
Contractor's h g h t  of Entry Agreement and obtaining the insurance set forth therein and also 
providing to the Railroad the insurance policies, binders, certificates and/or endorsements 
described therci n. 

C. All insurance correspondence, binders, policies, certificates and/or endorsements shal I be 
sent to: 

Senior ,24unuger - Contrucls 
Union Paclfjc Railroad Coinpmy 

Real Estate Depurrment 
1100 Douglus Street, Mail Siop I690 

Omaha, NE 681 79-1690 
UPRR Folder No. : 2538- 71 

D. If the Town's own employees will be performing any ofthe Project work, the Town may self- 
insure all or a portion of the insurance coverage subject to the Railroad's prior review and 
approval. 

ARTICLE 6 - FEDERAL AID POLICY GUIDE 
A. If the Town will be receiving any federal funding for the Projecl: 

the current rules, regulations and provisions of the Federal Aid Policy Guide as contained 
in 23 CFR 140, Subpart I and 23 CFR 646, Subparts A and H are incorporated into this 
Agreement by reference, and 
construction work by the Town and Contractor shall be performed, and any 
reimbursement to the Railroad for uork it performs, shall be made in accordance with the 
Federal Aid Policy Guide. 

If federal funding is involved, as provided in 23 CFR 646.210(b)(2), the Project is of no 
ascertainable benefit to the Railroad and the Railroad shall not be obligated to pay or 
contribute to any Project costs. 

B. 

ARTICLE 7 - WORK TO BE PERFORMED BY THE RAILROAD 
A. The work to be performed by the Railroad, at the Town's sole cost and expense, is describcd 

in the Railroad's Material and Force Account Estimates: 

0 Railroad's Track & Surface Material Estimate dated January 5 ,  2009, in the amount of 
$304,579.00, marked Exhibit C, and 
Railroad's Signal Material Estimate dated January 7, 2009, in the amount of 
$695,104.00, marked Exhibit C-I, 

each attached hereto and hereby made a part hereof (collectively the "Estimate"). As set 
forth in the Estimate, the Kailroad's combined estimated cost for the Railroad's M u r k  
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associated with the Project is (5999,683.00). 
Thc Railroad, if i t  so elects, may rccalculate and update the Estimate submitted to the To\vn 
in the event the Town does not commence construction on the portion of thc Project located 
on the Railroad’s property within six (6) months from the date of the Estimate. 

B. 

c The Town acknowledges that the Estimate does not include any estimate offlagging or other 
protective service costs that are to be paid by the Town or the Contractor in connection with 
flagging or other protective scrvices provided by the Railroad in connection with the Project. 
All of such costs incurred by the Railroad are to be paid by the Town or the Contractor as 
determined by the Railroad and the Town. If it is determined that the Railroad wiIl be billing 
the Contractor directly for such costs, the Tomn agrees that it will pay the Railroad for any 
flagging costs that have not been paid by any Contractor within thirty (30) days of the 
Contractor’s receipt of billing. 

D. The Town agrees to reimburse the Railroad for one hungred percent (1 00%) of all actual 
costs incurred by the Railroad in connection with the Project including, but not limited to, 
actual costs of preliminary engineering review, construction inspection. procurement of 
materials, equipment rental, nianpower and deliveries to the job site and all of the Railroad‘s 
nomial and customary additives (which shall include direct and indirect overhead costs) 
associated therewith. 

ARTICLE 8 - PLANS 
A. The Town, at its expense, shall prepare, or cause to be prepared by others, the detailed plans 

and specifications and submit such plans and specifications to the Railroad’s Assistant Vice 
President Engineering - Design, or his authorized representative. for review and approval. 
The plans and specifications shall include all Roadway layout specifications, cross sections 
and elevations, associated drainage, and other appurtenances. 
The final one hundred percent (1  00%) completed plans that are approved in writing by the 
Railroad’s Assistant Vice President Engineering-Design, or his authorized representative, are 
hereinafter referred to as the “Plans”. ’1 he Plans are hereby made a part of this Agreement by 
reference. 

No changes in the Plans shall be made unless the Kailroad has consented to such changes in 
writing. 

Notwithstanding the Railroad’s approval of the Plans, the Railroad shall not be responsible 
for the permitting, design, details or construction of the Roadway. 

73. 

C. 

D. 

ARTICLE 9 - EFFECTIVE DATE; TERM; TERMINATION. 
A. This Agreement shall become effective as of the date first herein written, or the date work 

commences on the Project, whichever is earlier, and shall continue in full force and effect for 
as long as the Structure remains on the Railroad’s property. 

The Railroad, if it so elects, may terminate this Agreement effective upon del i~wy of written 
notice to the Town i n  the evcnt the T o ~ . n  does iiot commcnce constructcon on the portion of 
the Project located on the Railroad‘s property withn melve (1 2) months from the date of this 
Agreement. or from the date that the Railroad has executed this Agreement and returned it to 

B. 
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the Town Cor i t s  execution, \~liichever is applicablc. 

If the Agreement is terminated as provided above, or for any other reason: the 'l'o~?in shall pay 
to the Railroad all actual costs incurred by the Railroad in coimection with the Project up to 
the date of termination? including, without limitation, all actual costs iiicurred by the Railroad 
in connection with reviewing any preliminary or linal Project Plans. 

C. 

ARTICLE 10 - CONDITIONS TO BE MET BEFORT? TOWN 
CAN COMMENCE WORK. 

Neither the Town nor the Contractor may conunence any work within the Crossing Area 
or on any other Railroad propcrty until: 

0 

0 

0 

The Railroad and Town hahe executed this Agreement. 

The Railroad has provided to the Town the Railroad's written approval of the Plans. 

Each Contractor has executed Railroad's Contractor's k g h t  of Entry Agreement and has 
obtained and/or provided to the Railroad the iiisurance policies, certificates. binders, 
and/or endorsements set forth in the Contractor's Right of Entry Agreement. 

ARTICLE I1 - SIGNAL MAINTENANCE. 
The Town agrees to reimburse the Railroad the cost of future maintenance of the automatic 

grade-crossing protection within thirty (30) days of the Town's receipt of billing. 

ARTICLE 12 - AGREEMENT IS SUPPLEMENTAL TO ORIGINAL AGREEMENT 
This Supplement is supplemental to the Original Agreement, and nothing contained in this 

Supplement shall be construed as amending or modifying thc Original Agreement except has herein 
specifically provided. 

ARTICLE 13 - SPECIAL PROVISION 
The Town confirms that, under Section 3 of the Original Agreement, the Railroad reserved 

the right to construct future transportation facilities at this location. Accordingly, the Town agrees 
that. if the Railroad elects at some future date to place a second track on either side of the existing 
track at this location, the Railroad has the righl to construct such track without obtaining the Town's 
consent pursuant to the terms and conditions set forth in Section 3 of the Original Agreement. 
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IN WITNESS WIiEKkOI:, the parties have caused this Agreenicnt to be duly execuled in  
duplicate as ofthe date first herein nTitten. 

UNION PAC FJC RAILROAD COMPANY 
F )& fc , liuc ID 894-6001323) 

/i JAMES P. GADE 
L Director Contracts 

(Seal) 
Pursuant to Resolution/Order No. 

hereto attaclied. 
dated: > 200- 
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RAILROAD WORK TO HE PERFORMED. 

1 ,  Re-lay 300-fcct oftrack; Install 160-feet of concrete road 
~ 

crossing panels; Install 110 cross ties; liistall 3 carloads ol' 
ballast; and other track & surface facilities and materials. 

2. Install automatic flashing light crossing signals with gates and 
cantilevers; and other signal facilities and inaterials. 

3. Engineering Design Review & Flagging. 
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EXHIBIT A 
Legal Description 

Right-of-way 

A parcel of land located in the Southwest Quarter of Section 26 and Northwest Quarter of 
Section 35, Township 1 South, Range 6 East of the Gila and Salt River Meridian, 
Maricopa County, Arizona, more particularly described as follows: 

Commencing at the Southwest Corner of said Section 26, a Brass cap in handhole, 
whence the South Quarter Corner of said Section 26, a Brass cap in handhole, bears 
N 89' 18' 45" E, a distance of 2637.88 feet; 
THENCE along the South line of said Section 26, N 89" 18' 45" E, a distance of 1432.56 
feet to the Westerly line of the Union Pacific Railroad Company Right-of-way 
(UPROW), according to an Unrecorded map filed in Right-of-way Serial No. AZPHX- 
008661 5 ,  and to the TRUE POINT OF BEGINNING; 

THENCE leaving said South line, along said Westerly line, N 53" 36' 28" W, a distance 
of 149.27 feet to the North line of the South 90.00 feet of said Section 26; 

THENCE leaving said Westerly line, along said North line, N 89" 18' 45" E, a distance 
of 33 1.72 feet to the Easterly line of said UPROW; 

THENCE leaving said North line, along said Easterly line, S 53" 36' 28" E, a distance of 
298.54 feet to the South line of the North 90.00 feet of said Section 35; 

THENCE leaving said Easterly line, along said South line, S 89" 18' 45" W, a distance 
of 331.72 feet to said Westerly line; 

R:\J'hoenix\Proj mtsME0703 II-R-WFRK urvcy\legaIs!O703 LO2 .doc 
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THENCE leaving said South line, along said Westerly line, N 53” 36’ 28” W, a distance 
of 149.27 feet to the TRUE POINT OF BEGINNING. 

Containing 59,709 square feet (1.3 7 Ac.) i. 

This Description is located within an area surveyed by AZTEC in May-July 2007. And is 
also based on Maricopa County GDACS. Monumentation as noted in this Description is 
within acceptable standards (as defined in “Arizona Boundary Survey Minimum 
Standards”) based on said survey. 
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Exhi bit A-3 
Illustrative Print of the Legal Description 
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Public Hoad A*-Graae Crossing Agreemert ExB 
Stand j -d  Form Approved AVP-Law - 05/01/2006 

EXHIBIT B 

TO SUPPLEMENTAL AGREEMENT 

TERMS AND CONDITIONS 

SECTION I CONDITIONS AND COVENANTS 

BUILDING AMERICA" 

The Railroad makes no covenant or warranty of title for quiet possession or against encumbrances. The Town shall not use or 
permit use of the Crossing Area for any purposes other than those described in this Agreement. Without limiting the foregoing, 
the Town shall not use or permit use of the Crossing Area for railroad purposes, or for gas, oil or gasoline pipe lines. Any lines 
constructed on the Railroad's property by or under authority of the Town for the purpose of conveying electric power or 
communications incidental to the Town's use of the property for highway purposes shall be constructed in accordance with 
specifications and requirements of the Railroad, and in such manner as not adversely to affect communication or signal lines of 
the Railroad or its licensees now or hereafter located upon said property. No nonparty shall be admitted by the Town to use or 
occupy any part of the Railroad's property without the Railroad's written consent. Nothing herein shall obligate the Railroad to 
give such consent. 

The Railroad reserves the right to cross the Crossing Area with such railroad tracks as may be required for its convenience or 
purposes in such manner as not unreasonably to interfere with its use as a public highway. In the event the Railroad shall place 
tracks upon the Crossing Area, the Town shall, at its sole cost and expense, modify the highway to conform with the rail line. 

The right hereby granted is subject to any existing encumbrances and rights (whether public or private), recorded or not, and also 
to any renewals thereof. The Town shall not damage, destroy or interfere with the property or rights of nonparties in, upon or 
relating to the railroad property, unless the Town at its own expense settles with and obtains releases from such nonparties. 

The Railroad reserves the right to use and to grant to others the right to use the Crossing Area for any purpose not inconsistent 
with the right hereby granted, including, but not by way of limitation, the right to construct, reconstruct, maintain, operate, repair, 
alter, renew and replace tracks, facilities and appurtenances on the property; also the right to cross the Crossing Area with all 
kinds of equipment. The Railroad further reserves the right to attach signal, communication or power lines to any highway 
facilities located upon the property, provided that such attachments shall comply with Town's specifications and will not interfere 
with the use of the Crossing Area. 

So far as it lawfully may do so, the Town will assume, bear and pay all taxes and assessments of whatsoever nature or kind 
(whether general, local or special) levied or assessed upon or against the Crossing Area, excepting taxes levied upon and 
against the property as a component part of the Railroad's operating property. 

If any property or rights other than the right hereby granted are necessary for the construction, maintenance and use of the 
Roadway and its appurtenances, or for the performance of any work in connection with the Project, the Town will acquire all such 
other property and rights at its own expense and without expense to the Railroad. 

SECTION 2. CONSTRUCTION OF ROADWAY 

a) The Town, at its expense, will apply for and obtain all public authority required by law, ordinance, rule or regulation for the 
Project, and will furnish the Railroad upon request with satisfactory evidence that such authority has been obtained. 

b) Except as may be otherwise specifically provided herein, the Town, at its expense, will furnish all necessary labor, material and 
equipment, and shall construct and complete the Roadway and all appurtenances thereof. The appurtenances shall include, 
without limitation, all necessary and proper highway warning devices (except those installed by the Railroad within its right of 
way) and all necessary drainage facilities, guard rails or barriers, and right of way fences between the Roadway and the railroad 
tracks. Upon completion of the Project, the Town shall remove from the Railroad's property all temporary structures and false 
work, and will leave the Crossing Area in a condition satisfactory to the Railroad. 

c) All construction work of the Town upon the Railroad's property (including, but not limited to, construction of the Roadway and all 
appurtenances and all related and incidental work) shall be performed and completed in a manner satisfactory to the Assistant 
Vice President Engineering - Design of the Railroad or his authorized representative and in accordance with the Plans, and other 
guidelines furnished by the Railroad. 

d) All construction work of the Town shall be performed diligently and completed within a reasonable time, and in any event within 
three (3) years from the effective date of this Agreement, or within such further period of time as may be specified in writing by 
the Railroad's Assistant Vice President Engineering - Design. No part of the Project shall be suspended, discontinued or unduly 
delayed without the Railroad's written consent, and subject to such reasonable conditions as the Railroad may specify It is 
understood that the Railroad's tracks at and in the vicinity of the work will be in constant or frequent use during progress of the 
work and that movement or stoppage of trains, engines or cars may cause delays in the work of the Town. The Town hereby 
assumes the risk of any such delays and agrees that no claims for damage on account of any delay shall be made against the 
Railroad 

Public Road AI-Grade Crossing Agrement  E x B  
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Public Hoaa At-Grade Crossing Agreement ExB 
Standard Form Approved AVP-Law - 0510112006 BUILDING AMERICA" 

SE\ TlON 3 INJURY AND DAMAGE TO PROPERTY 

If the Town, in the performance of any work contemplated by this Agreement or by the failure to do or perform anything forwhich 
the Town is responsible under the provisions of this Agreement, shall injure, damage or destroy any property of the Railroad or of any 
other person lawfully occupying or using the property of the Railroad such property shall be replaced or repaired by the Town at the 
Town's own expense, or by the Railroad at the expense of the Town, and to the satisfaction of the Railroad's Assistant Vice President 
Engineering - Design 

SECTION 4 PAYMENT FOR WORK BY THE RAILROAD 

a) Bills for work and materials shall be paid by the Town within thirty (30) days of its receipt thereof. The Railroad will submit to the 
Town current bills for all work performed by the Railroad and all flagging and other protective services and devices during 
progress of the Project (unless flagging is to be billed directly to the Contractor). The Railroad will submit final billing within one 
hundred and twenty (1 20) days after completion of the Project, provided the Town advises the Railroad of the commencement of 
the 120-day period by giving the Railroad written notification of completion of the Project. 

The Railroad may contract for the performance of any of its work by other than railroad forces. The Railroad shall notify the Town 
of the contract price within ninety (90) days after it IS awarded. Unless the Railroad's work is to be performed on a fixed price 
basis, the Town shall reimburse the Railroad for the amount of the contract. 

b) 

SECTION 5. MAINTENANCE AND REPAIRS 

a) The Town shall, at its own sole expense, maintain, repair, and renew, or cause to be maintained, repaired and renewed, the 
entire Crossing Area and Roadway, except the portions between the track tie ends, which shall be maintained by and at the 
expense of the Railroad. 

b) If, in the future, the Town elects to have the surfacing material between the track tie ends, or between tracks if there is more than 
one railroad track across the Crossing Area, replaced with paving or some surfacing material other than timber planking, the 
Railroad, at the Town's expense, shall install such replacement surfacing, and in the future, to the extent repair or replacement of 
the surfacing is necessitated by repair or rehabilitation of the Railroad's tracks through the Crossing Area, the Town shall bear 
the expense of such repairs or replacement. 

SECTION 6. CHANGES IN GRADE 

If at any time the Railroad shall elect, or be required by competent authority to, raise or lower the grade of all or any portion of the 
tracks located on the crossing Area, the Town shall, at its own expense, conform the public highway in the Crossing Area to conform 
with the change of grade of the trackage. 

SECTION 7. 

If the change or rearrangement of any warning device installed hereunder is necessitated for public or Railroad convenience or 
on account of improvements for either railroad, highway or both, the parties wiil appoflion the expense incidental thereto between 
themselves by negotiation, agreement or by the order of a competent authority before the change or rearrangement is undertaken. 

SECTION 8. 

It IS understood and recognized that safety and continuity of the Railroad's operations and communications are of the utmost 
importance; and in order that the same may be adequately safeguarded, protected and assured, and in order that accidents may be 
prevented and avoided, it is agreed with respect to all of said work of the Town that the work will be performed in a safe manner and 
in conformity with the following standards: 

a) Definitions. All references in this Agreement to the Town shall also include the Contractor and their respective officers, agents 
and employees, and others acting under its or their authority; and all references in this Agreement to work of the Town shall 
include work both within and outside of the Railroad's property. 

b) Compliance With Laws. The Town shall comply with all applicable federal, state and local laws, regulations and enactments 
affecting the work. The Town shall use only such methods as are consistent with safety, both as concerns the Town, the Town's 
agents and employees, the officers, agents, employees and property of the Railroad and the public in general. The Town 
(without limiting the generality of the foregoing) shall comply with all applicable state and federal occupational safety and health 
acts and regulations. All Federal Railroad Administration regulations shall be followed when work is performed on the Railroad's 
premises. If any failure by the Town to comply with any such laws, regulations, and enactments, shall result in any fine, penalty, 
cost or charge being assessed, imposed or charged against the Railroad, the Town shall reimburse and indemnify the Railroad 
for any such fine, penalty, cost, or charge, including without limitation attorney's fees, court costs and expenses The Town 
further agrees in the event of any such action, upon notice thereof being provided by the Railroad, to defend such action free of 
cost, charge, or expense to the Railroad. 

No Interference or Delays. The Town shall not do, suffer or permit anything which will or may obstruct, endanger, interfere with, 
hinder or delay maintenance or operation of the Railroad's tracks or facilities, or any communication or signal lines. installations 

REARRANGEMENT OF WARNING DEVICES 

SAFETY MEASURES: PROTECTION OF RAILROAD COMPANY OPERATIONS 

c) 
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Public Road At Grade Crossing Agreement Ex6  
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3r any appurtenances thereof, or the operations of others lawfully occupying or using the Railroad's property or facilities 

Supervision The Town, at its own expense, shall adequately police and supervise all work to be performed by the Town, and 
shall not inflict injury to persons or damage to property for the safety of whom or of which the Railroad may be responsible, or to 
property of the Railroad. The responsibility of the Town for safe conduct and adequate policing and supervision of the Project 
shall not be lessened or otherwise affected by the Railroad's approval of plans and specifications, or by the Railroad's 
collaboration in performance of any work, or by the presence at the work site of the Railroad's representatives, or by compliance 
by the Town with any requests or recommendations made by such representatives. If a representative of the Railroad is 
assigned to the Project, the Town will give due consideration to suggestions and recommendations made by such representative 
for the safety and protection of the Railroad's property and operations. 

Suspension of Work. If at any time the Town's engineers or the Vice President-Engineering Services of the Railroad or their 
respective representatives shall be of the opinion that any work of the Town is being or is about to be done or prosecuted without 
due regard and precaution for safety and security, the Town shall immediately suspend the work until suitable, adequate and 
proper protective measures are adopted and provided. 

Removal of Debris. The Town shall not cause, suffer or permit material or debris to be deposited or cast upon, or to slide or fall 
upon any property or facilities of the Railroad; and any such material and debris shall be promptly removed from the Railroad's 
property by the Town at the Town's own expense or by the Railroad at the expense of the Town. The Town shall not cause, 
suffer or permit any snow to be plowed or cast upon the Railroad's property during snow removal from the Crossing Area. 

Explosives. The Town shall not discharge any explosives on or in the vicinity of the Railroad's property without the prior 
consent of the Railroad's Vice President-Engineering Services, which shall not be given if, in the sole discretion of the Railroad's 
Vice President-Engineering Services, such discharge would be dangerous or would interfere with the Railroad's property or 
facilities. For the purposes hereof, the "vicinity of the Railroad's property" shall be deemed to be any place on the Railroad's 
property or in such close proximity to the Railroad's property that the discharge of explosives could cause injury to the Railroad's 
employees or other persons, or cause damage to or interference with the facilities or operations on the Railroad's property. The 
Railroad reserves the right to impose such conditions, restrictions or limitations on the transportation, handling, storage, security 
and use of explosives as the Railroad, in the Railroad's sole discretion, may deem to be necessary, desirable or appropriate. 

Excavation. The Town shall not excavate from existing slopes nor construct new slopes which are excessive and may create 
hazards of slides or falling rock, or impair or endanger the clearance between existing or new slopes and the tracks of the 
Railroad. The Town shall not do or cause to be done any work which will or may disturb the stability of any area or adversely 
affect the Railroad's tracks orfacilities. The Town, at its own expense, shall install and maintain adequate shoring and cribbing 
for all excavation and/or trenching performed by the Town in connection with construction, maintenance or other work. The 
shoring and cribbing shall be constructed and maintained with materials and in a manner approved by the Railroad's Assistant 
Vice President Engineering - Design to withstand all stresses likely to be encountered, including any stresses resulting from 
vibrations caused by the Railroad's operations in the vicinity. 

Drainaqe. The Town, at the Town's own expense, shall provide and maintain suitable facilities for draining the Structure and its 
appurtenances; and shall not suffer or permit drainage water therefrom to flow or collect upon property of the Railroad. The 
Town, at the Town's own expense, shall provide adequate passageway for the waters of any streams, bodies of water and 
drainage facilities (either natural or artificial, and including water from the Railroad's culvert and drainage fac 
waters may not, because of any facilities or work of the Town, be impeded, obstructed, diverted or caused to back up, overflow 
or damage the property of the Railroad or any part thereof, or property of others. The Town shall not obstruct or interfere with 
existing ditches or drainage facilities. 

Notice. Before commencing any work, the Town shall provide at least ten (IO) days prior notice (excluding weekends and 
holidays) to the Railroad's Manager-Track Maintenance. 

Fiber Optic Cables. Fiber optic cable systems may be buried on the Railroad's property. Protection of the fiber optic cable 
systems is of extreme importance since any break could disrupt service to users resulting in business interruption and loss of 
revenue and profits. Town shall telephone the Railroad during normal business hours ( 7 : O O  a.m. to 9:00 p.m. Central Time, 
Monday through Friday, except holidays) at 1-800-336-9193 (also a 24-hour, 7-day number for emergency calls) to determine if 
fiber optic cable is buried anywhere on the Railroad's premises to be used by the Town. If it is, Town will telephone the 
telecommunications company(ies) involved, arrange for a cable locator, and make arrangements for relocation or other 
protection of the fiber optic cable prior to beginning any work on the Railroad's premises, 

' 

SECTION 9 INTERIM WARNING DEVICES 

If at anytime it is determined by a competent authority, by theTown, or by agreement between the parties, that new or improved 
train activated warning devices should be installed at the Crossing Area, the Town shall install adequate temporary warning devices 
or signs and impose appropriate vehicular control measures to protect the motoring public until the new or improved devices have 
been installed 

- 
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St rlON 10 OTHER RAILROADS 

company lawfully ustng the Railroad's property or facilities 
All protective and indemnifying provisions of this Agreement shall inure to the benefit of the Railroad and any other railroad 

SECTION 11. 

a) If the Town shall fail, refuse or neglect to perform and abide by the terms of this Agreement, the Railroad, in addition to any other 
rights and remedies, may perform any work which in the judgment of the Railroad is necessary to place the highway and 
appurtenances in such condition as will not menace, endanger or interfere with the Railroad's facilities or operations or 
jeopardize the Railroad's employees; and the Town will reimburse the Railroad for the expenses thereof. 

b) Nonuse by the Town of the Crossing Area for public highway purposes continuing at any time for a period of eighteen (18) 
months shall, at the option of the Railroad, work a termination of this Agreement and of all rights of the Town hereunder 

c) The Town will surrender peaceable possession of the Crossing Area and Roadway upon termination of this Agreement. 
Termination of this Agreement shall not affect any rights, obligations or liabilities of the parties, accrued or otherwise, which may 
have arisen prior to termination. 

REMEDIES FOR BREACH OR NONUSE 

SECTION 12. MODIFICATION - ENTIRE AGREEMENT 

No waive:, modification or amendment of this Agreement shall be of any force or effect Llnless made in writing, signed by the 
Town and the Railroad and specifying with particularity the nature and extent of such waiver, modification or amendment. Any waiver 
by the Railroad of any default by the Town shall not affect or impair any right arising from any subsequent default. Thls Agreement 
and Exhibits attached hereto and made a part hereof constitute the entire understanding between the Town and the Railroad and 
cancel and supersede any prior negotiations, understandings or agreements, whether written or oral, with respect to the work or any 
part thereof. 

SECTION 13. 

This Agreement shall not be assigned without the written consent of the Railroad. Subject hereto, this Agreement shall be 
binding upon and inure to the benefit of the parties hereto and their successors and assigns. 

ASSIGNMENT; SUCCESSORS AND ASSIGNS 

Page 4 of 4 Exhibit B 
Terms and Conditions 



HIBIT B-1 



I 
1 
I 
I 

Approiied Insurance Group 
Created 2i10106 Last Modified 2/10/06 

I 
1 
I 
I 

@ BUlLOlNC AMERICA" 

EXHIBIT 6-1 

TO SUPPLEMENTAL AGREEMENT 

CONTRACT INSURANCE REQUIREMENTS 

Contractor shall, at its sole cost and expense, procure and maintain during the life of this Agreement (except as otherwise provided in 
this Agreement) the following insurance coverage: 

A. Commercial General Liability Insurance. Commercial general liability (CGL) with a limit of not less than $5,000,000 each 
occurrence and an aggregate limit of not less than $1 0,000,000. CGL insurance must be written on IS0 occurrence form CG 00 
01 12 04 (or a substitute form providing equivalent coverage). 

The policy must also contain the following endorsement, which must be stated on the certificate of insurance: 

Contractual Liability Railroads IS0 form CG 24 17 10 01 (or a substitute form providing equivalent coverage) showing "Union 
Pacific Railroad Company Property" as the Designated Job Site. 

B. Business Automobile Coverase Insurance. Business auto coverage written on IS0 form CA 00 01 (or a substitute form 
providing equivalent liability coverage) with a combined single limit of not less $5,000,000 for each accident. 

The policy must contain the following endorsements, which must be stated on the certificate of insurance: 

0 

* 

C. Workers Compensation And Employers LiabilitV Insurance. Coverage must include but not be limited to: 

Contractor's statutory liability under the workers' compensation laws of the state(s) affected by this Agreement. 
Employers' Liability (Part B) with limits of at least $500,000 each accident, $500,000 disease policy limit $500,000 each 
employee. 

If Contractor is self-insured, evidence of state approval and excess workers compensation coverage must be provided. Coverage 
must include liability arising out of the U. S. Longshoremen's and Harbor Workers' Act, the Jones Act, and the Outer Continental 
Shelf Land Act, if applicable. 

Coverage For Certain Operations In Connection With Railroads IS0 form CA 20 70 10 01 (or a substitute form providing 
equivalent coverage) showing "Union Pacific Property" as the Designated Job Site. 
Motor Carrier Act Endorsement - Hazardous materials clean up (MCS-90) if required by law. 

D. Railroad Protective Liabilitv Insurance. Contractor must maintain Railroad Protective Liability insurance written on IS0  
occurrence form CG 00 35 12 04 (or a substitute form providing equivalent coverage) on behalf of Railroad as named insured, 
with a limit of not less than $2,000,000 per occurrence and an aggieyate of $6,GOG,GOO. A binder stating the policy is in place 
must be submitted to Railroad before the work may be commenced and until the original policy is forwarded to Railroad. 

E. Umbrella Or Excess Insurance. If Contractor utilizes umbrella or excess policies, these policies must "follow form" and afford 
no less coverage than the primary policy. 

Other Requirements 

F. All policy(ies) required above (except worker's compensation and employers liability) must include Railroad as "Additional 
Insured" using IS0 Additional Insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent 
coverage). The coverage provided to Railroad as additional insured shall, to the extent provided under I S 0  Additional Insured 
Endorsement CG 20 26, and CA 20 48 provide coverage for Railroad's negligence whether sole or partial, active or passive, and 
shall not be limited by Contractor's liability under the indemnity provisions of this Agreement. 

G. Punitive damages exclusion, if any, must be deleted (and the deletion indicated on the certificate of insurance), unless: 

e insurance coverage may not lawfully be obtained for any punitive damages that may arise under this agreement, or 
all punitive damages are prohibited by all states in which this agreement will be performed. 

H. Contractor waives all rights against Railroad and its agents, officers directors and employees for rec6very of damages to the 
extent these damages are covered by the workers compensation and employers liability or commercial umbrella or excess 
liability insurance obtained by Contractor required by this agreement 

I. Prior to commencing the work, Contractor shall furnish Railroad with a certificate(s) of insurance executed by a duly authorized 
representative of each insurer. showing compliance with the insurance requirements in this Agreement 

Approved Insurance Group 
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J. All insurance policies must be written by a reputable insurance company acceptable to Railroad or with a current Best's 
Insurance Guide Rating of A- and Class VI1 or better, and authorized to do business in the state(s) in which the work is to be 
performed 

K. The fact that insurance is obtained by Contractor or by Railroad on behalf of Contractor will not be deemed to release or diminish 
the liability of Contractor, including, without limitation, liability under t he  indemnity provisions of this Agreement Damages 
recoverable by Railroad from Contractor or any third party will not be limited by the amount of the required insurance coverage 

Approved Insurance Group 
Created 2110106 Last Modified 2/10/06 
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DhTE: 2009-01-05 

ESl'II4ATE OF M&'CEHIAL AND FORCE ACCOUNT WORK 

nY T H E  

IJNION PACLPLC mILno,w 

THIS ESTIMATE GOOD FDR 6 KONTIG EXPIRATION DATE I S  :2009-07-06 

DHSCKIPTION OP hk3RK: 

RECOLLECT ROhD C X O S S I N Q  - PHOENIX 8!JB - MP 932.30 - WILLIAMS FIELD RD. 
100% R E C O L L E C T  PROM M W N  OF OILBEKI', A!!,. [JSIND FEDERAL ADUI'I'IVES W I T H  

I N D I R E C T  AND O V E R H W  M N S T R U C T I O N  COST, 2 0 5 t .  

1 XINO LOCATION = 1 6 0  TF OF CONCRETE CROSSIXG. 

3 CARS OF BALLAST. 

PTI): 60171 AWOi 85363 I4P,SUODIV; 132.30, Ff iOEl i IX 

SERVICE W I T :  16 C I T Y :  H I G L E Y  S T A T E :  AZ 

E N Q I N E E R I N  W R K  

E N G I N E E R I N G  

LABOR A D D I T I V E  205k  

TOTAL ENGINEERING 

SXONAL WDnK 
LABOR A D D I T I V E  205% 

S A L E S  TAX 
SIGNAL 

TOTAL S I U I W  

TRACK & SURFACE WORK 

DAIA9T 

B I L L  PREP 

EhVIROh'MEKTAL P E W I T S  

F I 6 L D  WELI 

HOMELINE F R E I G H T  

mson ~WDITIVE 205% 

MATJi STORE E X P E N S E  

OTM 

RAIL 

RDXINU 

SALES TAX 

TRK-SURF,  LIN 

k,u) 
XTIE 

10t CONTINQENCY 

10000 
20500 

30500 

2084 

3.00 CL 2200 

417 

100953 

3280 

400.00 LF 4439 
160.00 TP 20354 

8556 

13575 

110.00 FA 27808 

10000 . 10000 
20500 20500 
. - - - - . - - . . . . .. - - - . 

30500 30500 

2084 2084 

2 2 2 

69 1006 1086 
_ _ _ _ _  -_____._ ___.___. 

71 3172 3172 

2282 

920 
1 

9 0 0  

533 

3174 
8 6 4 4  

32685. 

2262 

254 

9508 

28000 

4562 

920 

1 
419 

900 
100953 

53 3 
6454 

13083 

53039 

2262 

8556 

13829 

37396 

28000 

4562  

920 
1 

4 19 

930 

100953 
533 

6454 
13083 

53 03 9 
2262 

8556 

13829 

37396 
28000 

. - - - - . . . . -. -. 
LAEOR/MATBRIAI. EXPENSE 215265 8 9 3 1 4  ...----_ ______.. 

RECOLLECTIBLE/UPHR EXPENSE 304579 0 - . - . - - - - 
ESTIMATED PRWECT COST 304579 
FXISTTNO RFU9EABLF MATERIAL C R F D I T  0 

ShLVAGE NONUSEASLE h ' A T E R I h L  C R E D I T  0 - - - - - - - - . 
KEC0LLZC"LIULE LESS CKUUITS 

THE ABOVE FIQURES ARE ESTIMATES ONLY AND SUEJECT Tu FLUCTUATION.  I N  T H E  EVENT OF 

AN TNCRFASE OR DECREASE T N  THE COST OR QUANTITY OF bwrmrju, OR IAAROR R E Q U I R E D ,  

lJPRR W1I.L B T i , I l  FOR A C T U h L  t .OIISTI~UCTION COS'lS AT Til6 CURRENT EFFECPIV.? RATfi. 
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THIS USTIl&’,X CCO3 FOR 6 t W X 7 H S  EXPIRATION DATE IS  : 2 G C 9 - 0 7 - 0 8  

uE: ;CR1PrL9x O F  m K % :  

INSTALL AUTO:.IATIC FLASIIIIIG L I G l i T  CROSSIXG SIGNLLS WITH GATES C 

CluVTILEVERS hT G I L B E R T ,  AZ. \IILLIRL.lS F I E L D  ROAD t 4 . P . 9 3 2 . 3 0  ON TlIE 

PJlOENIX SUB DOTf741 831F 

VORK TO RE PERFORXED BY RAILROAD NIT3 EXPENSE hS BELOH: 

SISNIXL - T O W  OF OlLBURP - 100% 

E S T I I W T B D  USIII’G FEDERAL A D D I T I V E S  WITII OVERHEAD L I N D I R E C T  

SONSTRUCITON COST - 167.76% 

OLSCRI P.-ION 

.......... 

EX‘G1NEERIE:G KORX 

B I L L  P R E P  

CANTILEVER KEY/DISP 

COEThICT 

E N G I N E E R I X G  

ENVIROXMGNI’AL 

I N S T A L L  NFI‘IIR 

LABOR ADDITIVE 167.761 

NON - STOCK CAN’P I LEVERS 

P E R M T T i N G  

PRELII,:INARY ENGINEERIXG 

R O C K / G M V E L / F I L L  

SiG-l[:‘tY XKG 

T W J S ? / I 5 / O B / R C L W  CONTR 

QrY UNLT W I O R  IdATSRIAL 

.................... 

900 

5 0 0 0  

9148  

6210 

1 

12000 

2 6 3 6 8 9  

7 6 6 7 6  

B G 2 5 0  

2 0 0 0 0  

7200 

151021 

14140 

.............. 

421820 175415 

RECOLL UPRR TOTAL 

. . . . . . . . . . . . . . . . .  

900 

5000 
9148 

6210 

1 

12000 

2 6 3 6 8 9  

2 6 6 7 6  

86250 

20000 

2200 

151021 

l < l . ” O  

. - - - - - - - . - . - - - - - 
597235 

9 0 0  

5000 

9148 

6210 

1 

12000 

263689 

26676 

86260 

20000 

2200 

151021 

1 4 1 4 0  

- - - - . -. 
597235 

I 
I 

S I G N i U  WORK 

LABOR ADDITlVE 1 6 7 . 7 6 %  

I&YTL STORE EXPENSE 

S A L E S  TAX 

SIWiN, 

TGTRL SIGNAL 

170G 

4 

3659 

1017 Y14R3 

............. 

2723 5 5 1 4 6  

1706 1706 

4 1 

3659 3659 

9 2 5 0 0  9 2 5 0 0  

. . . . . . . . . . . . . . . . . . . . .  

97869 9 7 8 6 9  

....... 

LJ!3OR/t/ATERIAL EXPENSE 4 2 4 5 4 3  2,0561 ................ 
0 ........ RECOLLECrTBI ,E/Uf  RR EXPENSE 695104 

CSTIlinTED PROJECT COST 6 95104 

T i i E  A i l O V i  F I G U R E S  A R E  ESTIKATCS SXLY Lh?D S U B J E C T  TO TLUC’IUFiTIOIZ. I N  TlIE EVENT O F  

AN I>ICREASE OR DECREASE IN TFIE COST OR OXGVTITY 06 :,1*TERIRL 02 W , 3 R  R E Q U I R E D ,  
- 

UPXR YIILL a1r.L FOR ACTUAL CONSTRUCTION COSTS A r  ‘THE C U R R E N T  EFFECTIVE KATE. 

I 
I 
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liPRR Folder NO.: 2538-7 I 

To the Contractor: 

Before Union Pacific Railroad Company can permit you to perfonii work on its property for the 
reconstruction, widening and improvement of the existing Williams Field Road at-grade public road 
crossing. it will be necessary for you to complete and execute two originals of the enclosed Contractor’s 
Right of Entuy Aareement. Please: 

1. Fill in the complete legal name of the contractor in the space provided on Page 1 of the Contractor’s 
Right of Entry Agreement. If a corporation, give the state of incorporation. If apartnership, give the 
names of all partners. 
Fill in  the date construction will begin and be completed in Article 5 ,  Paragraph A. 
Fill in the name of the contractor ill the space provided in the signature block at the end of the 
Contractor’s Right of Entry Agreement. If the contractor is a corporation, the person signing on its 
behalf must be an elected corporate officer. 
Execute and return all copies of the Contractor’s Right of Entry Agrccment together with your 
Certificate of Insurance as required in Exhibit B, in the attached, self-addressed envelope. 
Include a check made payable to the Union Pacific Railroad Company in the amount of $500.00. If 
you require fornial billing, you may consider this letter as a formal bill. In compliance with the 
Internal Revenue Services’ new policy regarding their Foim 1099, I certify that 94-6001323 is the 
Railroad Company’s correct Federal Taxpayer Identification Number and that Union Pacific Railroad 
Company is doing business as a corporation. 

2. 
3. 

4. 

5 .  

Under Exhibit B ofthe enclosed Contractor’s Right of Entry Agreement, you are required to procure 
Railroad Protective Liability Insurance (RPLI) for the duration of this project. As a service to you, Union 
Pacific is making th s  coverage available to you. If you decide that acquiring this coverage from the Railroad 
is of benefit to you, please contact Mr. Mike McGrade of Marsh USA @ 800-729-7001, e-inail: 
william. i. smith@,n,marsh. coni. 

This agreement will not be accepted by the Railroad Company until you have returned ,211 of the 

Executed. unaltered duplicate original counterparts of the Contractor’s Right of Entry Agreement; 
Your check in the amount of $500.00 to pay the required balance due of the required Contractor‘s 
Right of Entry fee. (The Folder Number and the name “Paul G. Farrell” should be written on the 
check to insure proper credit). If you require formal billing, you may consider this letter as a fornial 
bill: 
Copies of all of lou r  up-to-date General Liability. Auto Liability & Workman’s Compensation 
Insurance Certificates (l‘oza-s mid L r I I  cor7traclor~ 7, naming Union Pacific Railroad Company as 
additional insured; 

following to the undersigned at Union Pacific Railroad Company: 

1. 
2. 

3. 

Real Estate Department 
UNION PACIFIC RAILROAD COMPANY 

1400 Douglas Street, MS 1690 
Omaha, Nebraska 68179-1690 

fax 402501 0340 



4. Copy of your up-to-date Railroad Protectiw Liability Jnsurance Certificate (jours m7d all 
coi7truclors 7, naming Union Pacific Railroad Company as additional insured. I 

RETURN .4LL OF THESE REQUIRED ITEMS TOGETHER IN ONE ENVELOPE. 
DO NOT MAIL ANY ITEM SEPARATELY. 

11 
If you have any questions concerning this agrccmcnt, please contact me as noted below. Have a safe 

day! I 
Paul G. Farrell 

Senior Manager Contracts 
Phone: (402) 544-8620 

e-mail: pgjurr.ell@irp. coni 

Real Estate Department 
UNION PACIFIC RAILROAD COMPANY 

1400 Douglas Street, MS 1690 
Omaha, Nebraska 68179-1630 

fax 402 501 0340 
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Contractor's ROE (Generic) 08-1 5-07 
Form Approved - AVP Law BUILDING AMERICA' 

UI'IiK Folder No.: 2535-71 

IJI'RR Audit No.: S180909 

CONTRACTOR'S RTGHT OF ENTRY 
AGREEMENT 

THIS AGREEMENT is made and entered into as of the day of > 

200-. by and between UNION PACIFIC RAILROAD COMPANY, a Delaware corporation 
("Railroad"): and 

(NAME OF CONTRACTOR) 
a corporation ("Contractor"). 

@?ate c?fCorpormlion) 

RECITALS: 
Contractor has been hired by the Town ojGi1ber.t to perform work relating to the improvement, 

reconstruction and widening of thc existing Williams Field Road at-grade public road crossing (the 
"work"), with all or a portion of such work to be performed on property of Railroad in the vicinity of 
the Railroad's Mile Post 932.30 on the Railroad's Phoenix Subdivision near Higley (Gilbert), 
Maricopa County, Arizona, as such location is in the general location shown on the Railroad 
Location Print marked Exhibit A, and as spccified on the Detailed Print marked Exhibit A-1, each 
attached hereto and hereby made a part hereof, which work is the subject of a contract dated 

between the Railroad and the Town of Gilbert. 
(Date of Cotityactj 

The Railroad is willing to permit the Contractor to perform the work described above at the 
location described above subject to the terms and conditions contained in this Agrecmcnt 

AGKEEM ENT: 

follows: 
NOW, THEREFORE, it is mutually agreed by and between Kailroad and Contractor, as 

A-RTICLE 1 - DEFINITION OF CONTRACTOR. 

For purposes of this Agreement, all references in this agreement to Contractor shall include 
Contractor's contractors. subcontractors, officers, agents and employees, and others acting under its 
or their authority. 

A-RTICLE 2 - RIGHT GRANTED; PURPOSE. 

Rdilioad lierebq grants to Contidctor the iight, during the term hereinafter stated and upon and 
subject to each and all of the tenns, probisions and conditions herein contained, to enter upon and 
ha1 e ingress to and egress from the property describcd in the Recitals for the purpose ofperforming 

Contractor's ROE (Generic) 08-1 5-07 
Form Approved - AVP Law 
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t h u  n.ork dcscribed in the IiecitaJs abovc. 'I'lic right herein granted to Coniractor is limited to those 
portions o f  IXailroad's property specifically described herein, or as dcsigiiated by the Railroad 
Iiepresentative named in Article 4. 

ARTICLE 3 - TERMS AND CONIIITTONS CONTAINED IN EXHIBITS B, C & D. 
The ternis and conditions contained in Exhibit 13, Exhibit C and Exhibit I), attacliedhereto, are 

hereby made a part of this Agrecment. 

ARTICLE4- ALL EXPENSES TO BE BORNE BY CONTRACTOR; RAILROAD 
IUWRESENTATIVE. 

A. Contractor shall bear any and all costs and expenses associated with any work performed by 
Contractor, or any costs or expenses incurred by Railroad relating to this Agreement. 

B. Contractor shall coordinate all of its work with the following Railroad rcprcscntative or his or her 
duly authorized representative (the "Railroad Representative"): 

Mike Rnttista 
M~in  ugrr Track Main lenari C E  

Union Pacific Railroad Conipuny 
1255 Sorith Cainpbell Avenue 

Tztcson, AZ 85 71 3 
Pho1Ie: 602-322-2506 

Fax: 602-322-2515 

John Clurk 
Manager Signal Muintenmce 

Uigion Pacific Railroad Company 
301 Gila Street 

Yuma, AZ 85364 
P l m w  925-343-4563 
F a :  928-343-4558 

C. Contractor, at its own expense, shall adequately policc and supervise all work to be performed by 
Contractor and shall ensure that such work is performed in a safe manner as set forth in Section 7 
of Exhibit B. The responsibility of Contractor for safe conduct and adequate policing and 
supervision of Contractor's work shall not be lessened or otherwise affected by Railroad's 
approval of plans and specifications involving the work. or by Railroad's collaboration in 
perfoiinance of any work, or by the presence at thc work site cf a Railroad Representative, or by 
compliance by Contractor with any requests or recommendations made by Railroad 
Representative. 

ARTICLE 5 - TERM; TERMINATION. 
A. The grant ofright herein made to Contractor shall commence on the date ofthis Agreement, and 

continue until , uiilcss sooner terminated as herein provided, or 

at such time as Contractor has conipleted its work on Railroad's property, whichever is earlier. 
Contractor agrees to notify the Railroad Representative in writing when it has completed its work 
on Railroad's property. 

B. This Agreement may be terminated by either party on ten (1 0) days written notice to the other 
party. 

(Expiration Date) 

- 

Contractor's ROE (Generic) 08-1 5-07 
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A. 

I3. 

Heforc coinniencing any worh, Contractor wil l  provide Railroad with the (i)  insurance binders, 
policies, certificate:, and endorsements sct fo1-th i n  Exhibit C of this Agrecment. and (ii) the 
insurance endorsements obtained by each subcontractor as required under Section 12 of Exhibit 
H of this Agreement. 

All insurance correspondencc, binders. policies, certificates and endorseiiients shall be sent to: 
u~llon Puc$c Ra1lroad COl?lpUl?) 

Rcul Es&:te Department 
I400 Doirglus Sti eet, MY 1690 

Oniuha, NE 681 79-1 690 
OYRR Folder. No. 2138-71 

ARTICLE 7 - DISMISSAL OF CONTRACTOR'S EMPLOYEE. 
At the request of Railroad, Contractor shall rernove from Railroad's property any employee of 

Contractor who fails to conform to the instructions ofthe Railroad Representative in connection with 
thc Bork on Railroad's property, and any right of Contractor shall be suspended until such removal 
has occurred. contractor shall iiideiimify Railroad against any claims arising from the removal of 
any such einpioyee from Railroad's property. 

ARTICLE 8 - ADMINISTRATIVE FEE. 
Upon the execution and delivery of this Agreement, Contractor shall pay to Railroad FIVE 

HUNDRED DOLLARS ($500.00) as reimbursement for clerical, administrative and handling 
expenses in connection with the processing of this Agreement. 

ARTICLE 9 - CROSSINGS. 
No additional vehicular crossings (including temporary haul roads) or pedestrian crossings ovcr 

Railroad's trackage shall be installed or used by Contractor without the prior written perniission of 
Rai 1 road. 

ARTICLE 10 - EXPLOSIVES. 
Explosives or other highly flammable substances shall not be stored on Railroad's property 

without the prior written approval of Railroad. 

Contractor's ROE (Generic) O@-15-07 
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1N WITNESS W’IIEKEOF. thc parties hcreto Ixwe duly executed this agreement in 
dupljcate as of the date first herein written. 

UNION PACIFIC RAILROAD COMPANY 
(Fcdcrd T u  I l l  Y94-6001323) 

PAUL G. FARRELL 
Senior Manager Contracts 

BY .. . 

Title: - 

I 
Contractor’s ROE (Generic) 08-1 5-07’ 

Form Appioved  - AVP Law 
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I<AI1,ROAD LOCA’I’ION PRINT 
ACCOMPANYING A 

CONTRACTOR’S RIGHT OF EN 1’KY AGREEMENT 

:AILROAD WORK TO BE PERFORMED: 

. Re-lay 400-feet of track, Install 160-feet of concrete road 
crossing panels: Install 110 cross ties, Install 3 carloads of 
ballast; and other track & surface facilities and materials. 

. Install automatic flashing light crossing signals with gates and 
cantilevers; and other signal facilities and materials. 

. Engineering Design Review 62 Flagging. 

EXHIBIT “A” 
UNION PACIFIC RAILROAD COMPANY 

PHOENIX SUBDIVISION 
MII,E POST 032.30 

GPS: N 33” 18.4178’, W 1 I I ”  42.Y-160’ 
GILBERT, MARICOPA CO., AZ. 

To accompany Contractor’s Right of Entry Agreement with 



Detailed Print 



Contraclor's ROE (Generic) - ExB 
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EXHIBIT B 

TO CONTRACTOR'S RIGHT OF ENTRY AGREEMENT 

TERMS AND CONDITIONS 

Section 1. NOTICE OF COMMENCEMENT OF WORK - FLAGGING. 

BUILDING AMERICA" 

A 

B. 

C. 

Contractor agrees to notify the Railroad Representative at least ten (IO) working days in advance of Contractor commencing its 
work and at least ten (1 0) working days in advance of proposed performance of any work by Contractor in which any person or 
equipment will be within twenty-five (25) feet of any track, or will be near enough to any track that any equipment extension (such 
as, but not limited to, a crane boom) will reach to within twenty-five (25) feet of any track. No work of any kind shall be 
performed, and no person, equipment, machinery, tool(s), material(s), vehicle(s), orthing(s) shall be located, operated, placed, or 
stored within twenty-five (25) feet of any of Railroad's track(s) at any time, for any reason, unless and until a Railroad flagman is 
provided to watch for trains. Upon receipt of such ten (10)-day notice, the Railroad Representative will determine and inform 
Contractor whether a flagman need be present and whether Contractor needs to implement any special protective or safety 
measures. If flagging or other special protective or safety measures are performed by Railroad, Railroad will bill Contractor for 
such expenses incurred by Railroad, unless Railroad and a federal, state or local governmental entity have agreed that Railroad 
is to bill such expenses to the federal, state or local governmental entity If Railroad will be sending the bills to Contractor, 
Contractor shall pay such bills within thirty (30) days of Contractor's receipt of billing. If Railroad performs any flagging, or other 
special protective or safety measures are performed by Railroad, Contractor agrees that Contractor is not relieved of any of its 
responsibilities or liabilities set forth in this Agreement. 

The rate of pay per hour for each flagman will be the prevailing hourly rate in effect for an eight-hour day for the class of flagmen 
used during regularly assigned hours and overtime in accordance with Labor Agreements and Schedules in effect at the time the 
work is performed. In addition to the cost of such labor, a composite charge for vacation, holiday, health and welfare, 
supplemental sickness, Railroad Retirement and unemployment compensation, supplemental pension, Employees Liability and 
Property Damage and Administration will be included, computed on actual payroll. The composite charge will be the prevailing 
composite charge in effect at the time the work is performed. One and one-half times the current hourly rate is paid for overtime, 
Saturdays and Sundays, and two and one-half times current hourly rate for holidays. Wage rates are subject to change, at any 
time, by law or by agreement between Railroad and its employees, and may be retroactive as a result of negotiations or a ruling 
of an authorized governmental agency. Additional charges on labor are also subject to change. If the wage rate or additional 
charges are changed, Contractor (or the governmental entity, as applicable) shall pay on the basis of the new rates and charges. 

Reimbursement to Railroad will be required covering the full eight-hour day during which any flagman is furnished, unless the 
flagman can be assigned to other Railroad work during a portion of such day, in which event reimbursement will not be required 
for the portion of the day during which the flagman is engaged in other Railroad work. Reimbursement will also be required for 
any day not actually worked by the flagman following the flagman's assignment to ,work on the project for which Railroad is 
required to pay the flagman and which could not reasonably be avoided by Railroad by assignment of such flagman to other 
work, even though Contractor may not be working during such time. When it becomes necessary for Railroad to bulletin and 
assign an employee to a flagging position in compliance with union collective bargaining agreements, Contractor must provide 
Railroad a minimum of five (5) days notice prior to the cessation of the need for a flagman. If five (5) days notice of cessation is 
not given, Contractor will still be required to pay flagging charges for the five (5) day notice period required by union agreement 
to be given to the employee, even though flagging is not required for that period. An additional ten (IO) days notice must then be 
given to Railroad if flagging services are needed again after such five day cessation notice has been given to Railroad. 

Section 2. LIMITATION AND SUBORDINATION OF RIGHTS GRANTED 

A. The foregoing grant of right is subject and subordinate to the prior and continuing right and obligation of the Railroad to use and 
maintain its entire property including the right and power of Railroad to construct, maintain, repair, renew, use, operate, change, 
modify or relocate railroad tracks, roadways, signal, communication, fiber optics, or other wirelines, pipelines and other facilities 
upon, along or across any or all parts of its property, all or any of which may be freely done at any time or times by Railroad 
without liability to Contractor or to any other party for compensation or damages. 

B. The foregoing grant is also subject to all outstanding superior rights (including those in favor of licensees and lessees of 
Railroad's property, and others) and the right of Railroad to renew and extend the same, and is made without covenant of title or 
for quiet enjoyment. 

Section 3. 

A. Contractor shall conduct its operations so as not to interfere with the continuous and uninterrupted use and operation of the 
railroad tracks and property of Railroad, including without limitation the operations of Railroad's lessees, licensees or others. 
unless specifically authorized in advance by the Railroad Representative. Nothing shall be done or permitted to be done by 
Contractor at any time that would in any manner impair the safety of such operations. When not in use, Contractor's machinery 

NO INTERFERENCE WITH OPERATIONS OF RAILROAD AND ITS TENANTS. 

Contractor's ROE (Generic) - ExB 
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and materials shall be kept at least fifty (50) feet from the centerline of Raiiroad's nearest track, and there shall be no vehicular 
crossings of Railroads tracks except at existing open public crossings. 

Operations of Railroad and work performed by Railroad personnel and delays in the work to be performed by Contractor caused 
by such railroad operations and work are expected by Contractor, and Contractor agrees that Railroad shall have no liability to 
Contractor, or any other person or entity for any such delays. The Contractor shall coordinate its activities with those of Railroad 
and third parties so as to avoid interference with railroad operations. The safe operation of Railroad train movements and other 
activities by Railroad takes precedence over any work to be performed by Contractor. 

B. 

Section 4. LIENS. 

Contractor shall pay in full all persons who perform labor or provide materials for the work to be performed by Contractor. 
Contractor shall not create, permit or suffer any mechanic's or materialmen's liens of any kind or nature to be created or enforced 
against any property of Railroad for any such work performed. Contractor shall indemnify and hold harmless Railroad from and 
against any and all liens, claims, demands, costs or expenses of whatsoever nature in any way connected with or growing out of 
such work done, labor performed, or materials furnished If Contractor fails to promptly cause any lien to be released of record, 
Railroad may, at its election, discharge the lien or claim of lien at Contractor's expense. 

Section 5. PROTECTION OF FIBER OPTIC CABLE SYSTEMS. 

A. Fiber optic cable systems may be buried on Raiiroad's property. Protection o i  the fiber optic cabie systems is of extreme 
importance since any break could disrupt service to users resulting in business interruption and loss of revenue and profits. 
Contractor shall telephone Railroad during normal business hours (7:OO a.m. to 9:00 p.m. Central Time, Monday through Friday, 
except holidays) at 1-800-336-91 93 (also a 24-hour, 7-day number for emergency calls) to determine if fiber optic cable is buried 
anywhere on Railroad's property to be used by Contractor. If it is, Contractor will telephone the telecommunications 
company(ies) involved, make arrangements for a cable locator and, if applicable, for relocation or other protection of the fiber 
optic cable. Contractor shall not commence any work until all such protection or relocation (if applicable) has been 
accomplished. 

B. In addition to other indemnity provisions in this Agreement, Contractor shall indemnify, defend and hold Railroad harmless from 
and against all costs, liability and expense whatsoever (including, without limitation, attorneys' fees, court costs and expenses) 
arising out of any act or omission of Contractor, its agents and/or employees, that causes or contributes to (1) any damage to or 
destruction of any telecommunications system on Railroad's property, and/or (2) any injury to or death of any person employed 
by or on behalf of any telecommunications company, andlor its contractor, agents andlor employees, on Railroad's property. 
Contractor shall not have or seek recourse against Railroad for any claim or cause of action for alleged loss of profits or revenue 
or loss of service or other consequential damage to a telecommunication company using Railroad's property or a customer or 
user of services of the fiber optic cable on Railroad's property. 

Section 6. PERMITS - COMPLIANCE WITH LAWS. 

In the prosecution of the work covered by this Agreement, Contractor shall secure any and all necessary permits and shall 
comply with all applicable federal, state and local laws, regulations and enactments affecting the work including, without limitation, all 
applicable Federal Railroad Administration regulations 

Section 7. SAFETY. 

A. 

B. 

C. 

D 

Safety of personnel, property, rail operations and the public is of paramount importance in the prosecution of the work performed 
by Contractor. Contractor shall be responsible for initiating, maintaining and supervising all safety, operations and programs in 
connection with the work. Contractor shall at a minimum comply with Railroad's safety standards listed in Exhibit C ,  hereto 
attached, to ensure uniformity with the safety standards followed by Railroad's own forces. As a part of Contractor's safety 
responsibilities, Contractor shall notify Railroad if Contractor determines that any of Railroad's safety standards are contrary to 
good safety practices. Contractor shall furnish copies of Exhibit C to each of its employees before they enter the job site. 

Without limitation of the provisions of paragraph A above, Contractor shall keep the job site free from safety and health hazards 
and ensure that its employees are competent and adequately trained in all safety and health aspects of the job. 

Contractor shall have proper first aid supplies available on the job site so that prompt first aid services may be provided to any 
person injured on the job site. Contractor shall promptly notify Railroad of any U.S. Occupational Safety and Health 
Administration reportable injuries. Contractor shall have a nondelegable duty to control its employees while they are on the job 
site or any other property of Railroad, and to be certain they do not use, be under the influence of, or have in their possession 
any alcoholic beverage, drug or other substance that may inhibit the safe performance of any work. 

If and when requested by Railroad. Contractor shall deliver to Railroad a copy of Contractor's safety plan for conducting the work 
(the "Safety Plan"). Railroad shall have the right, but not the obligation, to require Contractor to correct any deficiencies in the 
Safety Plan. The terms of this Agreement shall control if there are any inconsistencies between this Agreement and the Safety 
Plan. 
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St .ion 8. INDEMNITY. 

A. To the extent not prohibited by applicable statute, Contractor shall indemnify, defend and hold harmless Railroad, its affiliates, 
and its and their officers, agents and employees ("Indemnified Parties") from and against any and all loss, damage, injury, 
liability, claim, demand, cost or expense (including, without limitation, attorney's, consultant's and expert's fees, and court costs), 
fine or penalty (collectively, 'loss") incurred by any person (including, without limitation, any indemnified party, contractor, or any 
employee of contractor or of any indemnified party) arising out of or in any manner connected with (i) any work performed by 
Contractor, or (ii) any act or omission of Contractor, its officers, agents or employees, or (iii) any breach of this Agreement by 
Contractor. 

B. The right to indemnity under this Section 8 shall accrue upon occurrence of the event giving rise to the loss, and shall apply 
regardless of any negligence or strict liability of any indemnified party, except where the loss is caused by the sole active 
negligence of an indemnified party as established by the final judgment of a court of competent jurisdiction, The sole active 
negligence of any indemnified party shall not bar the recovery of any other indemnified party. 

C. Contractor expressly and specifically assumes potential liability under this Section 8 for claims or actions brought by Contractor's 
own employees. Contractor waives any immunity it may have under worker's compensation or industrial insurance acts to 
indemnify Railroad under this Section 8. Contractor acknowledges that this waiver was mutually negotiated by the parties 
hereto. 

D. No court or jury findings in any employee's suit pursuant to any worker's compensation act or the federal employers' liability act 
against a party to this Agreement may be relied upon or used by Contractor in any attempt to assert liability against Railroad. 

E. The provisions of this Section 8 shall survive the completion of any work performed by Contractor or the termination or expiration 
of this Agreement. In no event shall this Section 8 or any other provision of this Agreement be deemed to limit any liability 
Contractor may have to any indemnified party by statute or under common law. 

Section 9. RESTORATION OF PROPERTY. 

In the event Railroad authorizes Contractor to take down any fence of Railroad or in any manner move or disturb any of the other 
property of Railroad in connection with the work to be performed by Contractor, then in that event Contractor shall, as soon as 
possible and at Contractor's sole expense, restore such fence and other property to the same condition as the same were in before 
such fence was taken down or such other property was moved or disturbed Contractor shall remove all of Contractor's tools, 
equipment, rubbish and other materials from Railroad's property promptly upon completion of the work, restoring Railroad's property 
to the same state and condition as when Contractor entered thereon 

Section 10. WAIVER OF DEFAULT. 

Waiver by Railroad of any breach or default of any condition, covenant or agreement herein contained to be kept, observed and 
performed by Contractor shall in no way impair the right of Railroad to avail itself of any remedy for any subsequent breach or default. 

Section 11. MODIFICATION - ENTIRE AGREEMENT. 

No modification of this Agreement shall be effective unless made in writing and signed by Contractor and Railroad. This 
Agreement and the exhibits attached hereto and made a part hereof constitute the entire understanding between Contractor and 
Railroad and cancel and supersede any prior negotiations, understandings or agreements, whether written or oral, with respect to the 
work to be performed by Contractor. 

Section 12. ASSIGNMENT - SUBCONTRACTING. 

Contractor shall not assign or subcontract this Agreement, or any interest therein, without the written consent of the Railroad. 
Contractor shall be responsible for the acts and omissions of all subcontractors. Before Contractor commences any work, the 
Contractor shall, except to the extent prohibited by law; (1) require each of its subcontractors to include the Contractor as"Additiona1 
Insured" in the subcontractor's Commercial General Liability policy and Business Automobile policies with respect to all liabilities 
arising out of the subcontractor's performance of work on behalf of the Contractor by endorsing these policies with IS0  Additional 
Insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent coverage; (2) require each of its 
subcontractors to endorse their Commercial General Liability Policy with "Contractual Liability Railroads" IS0  Form CG 24 17 10 01 
(or a substitute form providing equivalent coverage) for the job site; and (3) require each of its subcontractors to endorse their 
Business Automobile Policy with "Coverage For Certain Operations In Connection With Railroads" IS0 Form CA 20 70 10 01 (or a 
substitute form providing equivalent coverage) for the job site. 
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EXHIBIT C 

TG CONTRACTOR’S RIGHT OF ENTRY AGREEMENT 

INSURANCE PROVISIONS 

Contractor shall, at its sole cost and expense, procure and maintain during the course of the Project and until all Project work on 
Railroad’s property has been completed and the Contractor has removed all equipment and materials from Railroad’s property and 
has cleaned and restored Railroad’s property to Railroad’s satisfaction, the following insurance coverage: 

A. Commercial General Liabilitv Insurance. Commercial general !iability (CGL) with a limit of not less than $5,000,000 each 
occurrence and an aggregate limit of not less than $1 0,000,000. CGL insurance must be written on IS0 occurrence form CG 00 
01 12 04 (or a substitute form providing equivalent coverage). 

The policy must also contain the following endorsement, which must be stated on the certificate of insurance: 
Contractual Liability Railroads IS0 form CG 24 17 10 01 (or a substitute form providing equivalent coverage) showing 
“Union Pacific Railroad Company Property” as the Designated Job Site, and 
Designated Construction Project(s) General Aggregate Limit I S 0  Form CG 25 03 03 97 (or a substitute form providing 
equivalent coverage) showing the project on the form schedule. 

B. Business Automobile Coveraqe Insurance. Business auto coverage written on ISOform CA 00 01 10 01 (or a substitute form 
providing equivalent liability coverage) with a combined single limit of not less $5,000,000 for each accident and coverage must 
include liability arising out of any auto (including owned, hired and non-owned autos). 

The policy must contain ihe foilowing endorsements, which must be stated on ihe certificate of insurance: 
Coverage For Certain Operations In Connection With Railroads IS0 form CA 20 70 10 01 (or a substitute form providing 
equivalent coverage) showing “Union Pacific Property” as the Designated Job Site. 
Motor Carrier Act Endorsement - Hazardous materials clean up (MCS-90) if required by law. 

C. Workers’ Compensation and Emplovers’ Liabilitv Insurance. Coverage must include but not be limited to: 
Contractor’s statutory liability under the workers’ compensation laws of the state where the work is being performed. 
Employers’ Liability (Part B) with limits of at least $500,000 each accident, $500,000 disease policy limit $500,000 each 
employee. 

If Contractor is self-insured, evidence of state approval and excess workers compensation coverage must be provided. 
Coverage must include liability arising out of the U. S. Longshoremen’s and Harbor Workers’ Act, the Jones Act, and the Outer 
Continental Shelf Land Act, if applicable. 

The policy must contain the following endorsement, which must be stated on the certificate of insurance: 
Alternate Employer endorsement I S 0  form WC 00 03 01 A (or a substitute form providing equivalent coverage) showing 
Railroad in the schedule as the alternate employer (or a substitute form providing equivalent coverage). 

D. Railroad Protective Liability Insurance. Contractor must maintain Railroad Protective Liability insurance written on IS0 
occurrence form CG 00 35 12 04 (or a substitute form providing equivalent coverage) on behalf of Railroad as named 
insured, with a limit of not less than $2,000,000 per occurrence and an aggregate of $6,000,000. A binder stating the policy 
is in place must be submitted to Railroad before the work may be commenced and until the original policy is forwarded to 
Railroad. 

E. Umbrella or Excess Insurance. If Contractor utilizes umbrella or excess policies, these policies must “follow form” and afford 
no less coverage than the primary policy. 

F. Pollution Liability Insurance. Pollution liability coverage must be written on I S 0  form Pollution Liability Coverage Form 
Designated Sites CG 00 39 12 04 (or a substitute form providing equivalent liability coverage), with limits of at least 
$5,000,000 per occurrence and an aggregate limit of $10,000,000. 

If the scope of work as defined in this Agreement includes the disposal of any hazardous or non-hazardous materials from the 
job site, Contractor must furnish to Railroad evidence of pollution legal liability insurance maintained by the disposal site operator 
for losses arising from the insured facility accepting the materials, with coverage in minimum amounts of $1,000,000 per loss, 
and an annual aggregate of $2,000,000. 

Other Requirements 
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G. 

H. 

I .  

J. 

K. 

L. 

,411 policy(ies) required above (except worker's compensation and employers liability) must include Railroad as "Additional 
Insured" using I S 0  Additional Insured Endorsements CG 20 26, and CA 20 48 (or substitute forms providing equivalent 
coverage). The coverage provided to Railroad as additional insured shall, to the extent provided under IS0  Additional Insured 
Endorsement CG 20 26, and CA 20 48 provide coverage for Railroad's negligence whether sole or partial, active or passive, and 
shall not be limited by Contractor's liability under the indemnity provisions of this Agreement. 

Punitive damages exclusion, if any, must be deleted (and the deletion indicated on the certificate of insurance), unless the law 
governing this Agreement prohibits all punitive damages that might arise under this Agreement. 

Contractor waives all rights of recovery, and its insurers also waive all rights of subrogation of damages against Railroad and its 
agents, officers, directors and employees. This waiver must be stated on the certificate of insurance. 

Prior to commencing the work, Contractor shall furnish Railroad with a certificate(s) of insurance, executed by a duly authorized 
representative of each insurer, showing compliance with the insurance requirements in this Agreement. 

All insurance policies must be written by a reputable insurance company acceptable to Railroad or with a current Best's 
Insurance Guide Rating of A- and Class VI1 or better, and authorized to do business in the state where the work is being 
performed. 

The fact that insurance is obtained by Contractor or by Railroad on behalf of Contractor will not be deemed to release or diminish 
the liability of Contractor, including, without limitation, liability under the indemnity provisions of this Agreement. Damages 
recoverable by Railroad from Contractor or any third party will not be limited by the amount of the required insurance coverage. 
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EXHIBIT D 

TO CONTRACTOR'S RIGHT OF ENTRY AGREEVEI'U'T 

MINIM U M SAFETY REQUIREMENTS 

The term "employees" as used herein refer to all employees of Contractor as well as all employees of any subcontractor or agent 
of Contractor. 

1. Clothinq 

A. All employees of Contractor will be suitably dressed to perform their duties safely and in a manner that will not interfere with their 
vision, hearing, or free use of their hands or feet. 

Specifically, Contractor's employees must wear: 

(i) Waist-length shirts with sleeves. 
(ii) Trousers that cover the entire leg. If flare-legged trousers are worn, the trouser bottoms must be tied to prevent catching. 
(iii) Footwear that covers their ankles and has a defined heel. Employees working on bridges are required to wear safety-toed 

footwear that conforms to the American National Standards Institute (ANSI) and FRA footwear requirements. 

B. Employees shall not wear boots (other than work boots), sandals, canvas-type shoes, or other shoes that have thin soles or 
heels that are higher than normal. 

C. Employees must not wear loose or ragged clothing, neckties, finger rings, or other loose jewelry while operating or working on 
machinery. 

I I .  Personal Protective Eauipment 

recommended or requested by the Railroad Representative. 
Contractor shall require its employees to wear personal protective equipment as specified by Railroad rules, regulations, or 

(i) Hard hat that meets the American National Standard (ANSI) 289.1 - latest revision. Hard hats should be affixed with 
Contractor's company logo or name. 

(ii) Eye protection that meets American National Standard (ANSI) for occupational and educational eye and face protection, 
287.1 - latest revision. Additional eye protection must be provided to meet specific job situations such as welding, grinding, 
etc. 

(iii) Hearing protection, which affords enough attenuation to give protection from noise levels that will be occurring on the job 
site. Hearing protection, in the form of plugs or muffs, must be worn when employees are within: 

9 

9 

100 feet of a locomotive or roadway/work equipment 
15 feet of power operated tools 
150 feet of jet blowers or pile drivers 
150 feet of retarders in use (when within 10 feet, employees must wear dual ear protection - plugs and muffs) 

(iv) Other types of personal protective equipment, such as respirators, fall protection equipment, and face shields, must be worn 
as recommended or requested by the Railroad Representative. 

111. On Track Safety 

Contractor is responsible for compliance with the Federal Railroad Administration's Roadway Worker Protection regulations - 
49CFR214, Subpart C and Railroad's On-Track Safety rules. Under 49CFR214, Subpart C, railroad contractors are responsible for 
the training of their employees on such regulations. In addition to the instructions contained in Roadway Worker Protection 
regulations, all employees must: 

(i) Maintain a distance of twenty-five (25) feet to any track unless the Railroad Representative is present to authorize 
movements. 

(ii) Wear an orange, reflectorized workwear approved by the Railroad Representative. 
(iii) Participate in a job briefing that will specify the type of On-Track Safety for the type of work being performed. Contractor 

must take special note of limits of track authority, which tracks may or may not be fouled, and clearing the track. Contractor 
will also receive special instructions relating to the work zone around machines and minimum distances between machines 
while working or traveling. 

IV. Equipment 

A It IS the responsibility of Contractor to ensure that all equipment is in a safe condition to operate If in the opinion of the Railroad 
Representative, any of Contractor's equipment is unsafe for use, Contractor shall remove such equipment from Railroad's 
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B. 

C. 

D. 

V. 

A. 

B. 

C.  

D. 

E. 

oroperty In addition Contractor must ensure that the operators of all equipment are properly trained and competent in the safe 
operation of the equipment In addition, operators must be 
a Familiar and comply with Railroad's rules on IockouUtagout C: eqL,ipfiient 

Trained in and comply with the applicable operating rules if  operating any hy rail equipment on-track . 
railbound equipment 

Trained in and comply with the applicable air brake rules if operating any equipment that moves rail cars or any other 

All self-propelled equipment must be equipped with a first-aid kit, fire extinguisher and audible back-up warning device 

Unless otherwise authorized by the Railroad Representative all equipment must be parked a minimum of twenty-five (25) feet 
from any track Before leaving any equipment unattended, the operator must stop the engine and properly secure the equipment 
against movement 

Cranes must be equipped with three orange cones that will be used to mark the working area of the crane and the minimum 
clearances to overhead powerlines 

General Safetv Requirements 

Contractor shall ensure that all waste is properly disposed of in accordance with applicable federal and state regulations 

Contractor shall ensure that all employees participate in and comply with a job briefing conducted by the Railroad 
Representative, if applicable. During this briefing, the Railroad Representative will specify safe work procedures, (including On- 
Track Safety) and the potential hazards of the job. If any employee has any questions or concerns about the work, the employee 
must voice them during the job briefing. Additional job briefings will be conducted during the work as conditions, work 
procedures, or personnel change. 

All track work performed by Contractor meets the minimum safety requirements established by the Federal Railroad 
Administration's Track Safety Standards 49CFR213. 

All employees comply with the following safety procedures when working around any railroad track: 

(i) Always be on the alert for moving equipment. Employees must always expect movement on any track, at any time, in either 
direction. 

(ii) Do not step or walk on the top of the rail, frog, switches, guard rails, or other track components. 
(iii) In passing around the ends of standing cars, engines, roadway machines orwork equipment, leave at least 20 feet between 

yourself and the end of the equipment. Do not go between pieces of equipment of the opening is less than one car length 
(50 feet). 

(iv) Avoid walking or standing on a track unless so authorized by the employee in charge. 
(v) Before stepping over or crossing tracks, look in both directions first. 
(vi) Do not sit on, lie under, or cross between cars except as required in the performance of your duties and only when track and 

equipment have been protected against movement. 

All employees must comply with all federal and state regulations concerning workplace safety 
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INTRODUCT ON 

This traffic study analyzes the impacts of the proposed mixed residential/commercial 
development located south of Ray Road, west of Power Road, east of Wade Road, and 
north of Pecos Road. This particular area is a portion of a larger development, the Cooley 
Station Master Planned Community. It is located in Gilbert, Arizona as shown on Figure 
1. A previous traffic study in this area addressed the entire master planned community at 
full buildout conditions. This study analyzes the southern portion of the previous Cooky 
Master Plan. 

The purposes of this study are: 

1. To determine the access and egress needs to serve the site, 
2. To review driveway, access, and deceleration lane configurations on the 

adjacent roadway network, and 
3 .  To prepare a traffc impact study for submittal to the Town of Gilbert. 

Traffic conditions were analyzed for two scenarios: background traffic in Year 2015, plus 
full development of Cooky Station, and background traffic in the horizon Year 2025, 
pIus full development of the site. Traffic is analyzed at accesses and on all adjacent 
roadways within one-half mile. 

This revised report incorporates comments &om the Town of Gilbert dated September 15, 
2006. A copy of the comments and a response memorandum are included in Appendix G. 

The conclusions of this report are listed in the final section, RECOMMENDATIONS. 
Appendix A contains summaries of individual capacity analyses. The following sections 
detail the methodology used to reach the conclusions. 

DESCRIPTION OF PROPOSED DEVELOPMENT 

The schematic site plan for the proposed development is shown on Figure 2. It is a mixed 
residential and commercial development with *8,099 dwelling units, a 179.74 acre 
Village Center, d +.40.03 acre Business Park, a 121 acre K-8 School, and *21.2 acre 
shopping center parcel. The residential lots are composed of single family, town homes 
and apartments. The commercial site is assumed to have general retail stores and is 
regarded as a shopping center. 

There is an existing high school, Higley High School, located on the northeast comer of 
Pecos Road and Recker Road. There is also an existing shopping center located on the 
northwest corner of Williams Field Road and Power Road. Arizona State University 
Polytechnic Campus is also located near the site, east of Power Road. These adjacent 
sites create additional traffic on the arterial roadways and will interact with the site, 
Currently the site area and most of the surrounding area a combination of agricultural and 
residential land uses, with extensive development occurring in the area. 
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DESCRIPTION OF ROAD NETWORK 

The internal road network is shown on Figure 2. 

Power Road serves as the main north-south through street, connecting the site area to the 
San Tan Freeway. Power Road is currently two lanes in each direction in the vicinity of 
the site. Power Road has signalized intersection control at Ray Road, Williams Field 
Road, and Pecos Road. 

Recker Road is currently under construction south of Warner Road and between Williams 
Field Road and Pecos Road. Recker Road has signalized intersection control at Pecos 
Road, Ray Road and Warner Road, and is four-way STOP sign controlled at Williams 
Field Road. Although it is an arterial, Recker Road does not have an interchange with the 
San Tan Freeway, and it does not extend through to Germann Road on the south. 

Williams Field Road is currently two lanes in each direction in the vicinity of the site, 
with a posted speed limit of 45 mph. 

East of Recker Road, Ray Road is a five-lane road (two lanes westbound and three lanes 
eastbound). West of Recker Road, Ray Road is a six-lane road. The posted speed limit on 
Ray Road is 45 mph. 

West of Recker Road, Pecos Road is a five-lane roadway (two lanes eastbound and three 
lanes westbound). East of Recker Road, Pecos Road is a six-lane roadway. The posted 
speed limit is 45 mph. 

TRIP GENERATION 

The first step in estimating traffic from the proposed development is to calculate the total 
estimated vehicle trips to and from the site on an average weekday after the site has been 
completely built out. This is called trip generation. Vehicle trips are estimated for a total 
average weekday and for AM and PM peak hours. Trip Generation, Seventh Edition, 
2003, and the Trip Generation Handbook, 2”d Edition, June 2004, published by the 
Institute of Transportation Engineers (ITE), were the sources for the hip rates used in this 
study. 

For a large area such as this, some trips will have both their origin and their destination 
end within the study area. These are referred to as “internal” trips. Other hips will have 
one end, either origin or destination, in the site and the other end outside the site. These 
are referred to as “external” trips. The arterial street approaches to the site that these 
external trips use are referred to as “external stations.” 

Each trip has two trip ends. The trip Production end represents the end of the trip where 
the decision to make a trip is made. Generally, this is the home end of a home-based trip. 
The Attraction end of the trip is generally the end where the trip maker engages in some 
activity, such as employment, shopping, education or recreation. 

Cooley Station Trafic Impact Study Page 6 
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TCAD ID is the ID unique to the TransCAD modeling program used to identify the 
endpoint associated with each parcel. 

Parcel Type describes the parcel use. 

Units specifies the units of land use used for generating trips. “Thousands of Gross 
Square Feet” is abbreviated TGSF. Dwelling units is abbreviated DUs. 

Amount is the number of units in the parcel (i.e. 544 Thousand Gross Square Feet or 134 
Dwelling Units). 

LUC is the ITE Land Use Code. It refers to the section of the ITE manual from which the 
trip rates were obtained. 

Rates present the number of daily, AM peak hour and PM peak hour vehicle trips to and 
from the subject land use per unit. 

Percent In is the percentage of Ah4 and PM vehicle trips arriving inbound at the land 
use. The remaining percent of trips are leaving outbound. For instance, 25 percent of AM 
peak hour trips are arriving at a single family home, and the remaining 75 percent are 
leaving the home. For daily trips, it is assumed that 50 percent are inbound trips and 50 
percent are outbound trips. 

Trips are the calculated number of trips. They are calculated as the amount times the rate 
times the percent inbound or outbound. 

Productions and Attractions for adjacent developments can be found in Appendix D. 
Detailed trip generation tables for the adjacent developments are shown in Appendix C. 
The total internal Productions for the study area are more than the total internal 
Attractions. The difference is Attractions to external stations. These are trips between the 
study area and other locations in the metropolitan region. 

TRIP DISTRIBUTION 

Trip distribution is the process of assigning a starting location for each inbound trip to the 
site and an ending location for each outbound trip. Daily, AM peak hour and PM peak 
hour trips are distributed separately. 

External trips are split between a number of external stations, which represent arterial 
approaches to the study area. Total external tnp Attractions are calculated as the 
difference between internal Productions and internal Attractions. Specifically; 

Total Daily A(Ext) = Total Daily P(1nt) - Total Daily A(1nt) 
Total AM-In A(Ext) = Total AM-Out P(1nt) - Total AM-In A(1nt) 
Total AM-Out A(Ext) = Total AM-In P(1nt) - Total AM-Out A(Int) 
Total PM-In A(Ext) = Totd PM-Out P(Int) - Total PM-In A(1nt) 
Total PM-Out Apx t )  = Total PM-In P(Int) - Total PM-Out A(ht) 
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Where, 

Daily = ADT trip generation 
A = Attractions 
P = Productions 
Int = Internal zone 
Ext = External station 

Site trips were distributed by direction proportionally to the sum of Year 2020 population 
and employment forecasts within ten miles of the center of the site. These projections 
were obtained from Year 2020 Population and Employment projections by the Maricopa 
Association of Government (MAG). These values are shown in Table 3. A worksheet of 
MAG data for the site is included in Appendix B. 

Table 3 
Trip Distribution Percentages 

Cooley Station Traffic Impact Study 

Direction Trip Distribution Percentage 
Higley Road, North 20% 
Recker Road, North 2% 
Power Road, North 2% 

San Tan Freeway, East 15% 
Ray Road, East 3 yo 

Williams Field Road, East 5 Yo 
Pecos Road, East 1 Yo 

Power Road, South 2% 
Higley Road, South 4% 
Pecos Road, West 5% 

Williams Field Road, West 10% 
Ray Road, West 10% 

San Tan Freeway, West 21% 

Total 100% 

The next step is to run the T r a n s 0  program gravity model to create tables of trip 
origins and destinations. The gravity model is the most widely used trip distribution 
model. This model explicitly relates flows between zones to inter-zonal impedance to 
travel. 

Cooley Station Traflc Impact Study Page I 1  



The assumption behind the gravity model is that the number of trips produced at zone i 
that are attracted to zone j is proportional to: 

. The number of trips produced in zone i 
The number of trips attracted to zone j 
A function of the relative impedance between the zones, called impedance. 

For this study the impedance between zones i and j is defined as: 

-O.Ol(cij) , F(cij) = (l/cij) x e 

Where, cij = travel time between zones i and j ,  which is distance times 60 divided by 
miles per hour. For external stations, a distance to the average location for trips going in 
that direction was added to the calculation of distance. The final step is to convert the trip 
matrices fiom the gravity model into trip matrices ready to assign to the network. 

There are three trip matrices for assignment: 

1 .  Average Daily Traffic (ADT) This is the daily trip table, balanced so that trips from 
zone i to zone j equal trips from zone j to zone i. 

2. AM Trip TabIe The trip table made with AM inbound Productions and outbound 
Attractions is transposed and added to the trip table made with AM outbound 
Productions and inbound Attractions. 

3. PM Trip Table The trip table made with PM inbound Productions and outbound 
Attractions is transposed and added to the trip table made with PM outbound 
Productions and inbound Attractions. 

STUDY AREA TRAFFIC ASSIGNMENT 

A traffic assignment was performed with the use of TransCAD transportation software. 
Vehicle trips between each origin and destination were determined as outlined above and 
combined in an origin-destination (0-D) matrix in TransCAD. A graphical representation 
of the transportation network servicing the study area was also created in TransCAD. The 
flows of traffc for each 0-D pair in the matrix were loaded onto the transportation 
network. The number of trips assigned to a roadway is based upon the travel time each 
path could carry. 

A User Equilibrium Capacity Restraint method was used to assign the trips within 
TransCAD. Capacity Restraint recalculates travel time on roadways based on the volume 
and level of congestion on them. The-program then reassigns trips using the new travel 
times. This is repeated up to 20 iterations to achieve an equilibrium solution. Background 
traffic is included for the recalculation of travel time in each iteration. 

User equilibrium uses an iterative process to achieve a convergent solution in which no 
traveler can improve his or her travel time by shifting routes. 
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ln each iteration, network link flows are computed, which incorporate link capacity 
restraint effects and flow-dependent travel times. The formulation of the User 
Equilibrium problem as a mathematical program and the Frank-Wolf solution method 
employed in TransCAD are described in the TransCAD user manual, Technical Notes 
section in Chapter 9. 

This process was first completed for the entire study area with full access on all site 
roadways and accesses. Figure 3 presents an area key map for the study area. Figure 4 
presents the study area average daily traffic for full buildout, and Figure 5 presents AM 
and PM peak hour turning movements at critical intersections, expected to be traveling to 
and from the study area. 

As mentioned in the TRIP GENERATION section, the study area includes the CooIey 
Station development, and several adjacent parcels. The adjacent parcels are the adjacent 
Park, the Dibella commercial and residential property and the adjacent existing high 
school. 

BACKGROUND TRAFFIC 

Background traffic is the amount of traffic that would be on area roads in the future, if the 
proposed development were not built. 

For Year 2025, background values on the roadways were determined by subtracting the 
study area traffic, as described in the previous section, from the Year 2025 MAG 
projections for the area. 

For Year 2015, the background traffic for Year 2025 calculated above was then taken and 
interpolated between existing counts and Year 2025 to obtain Year 2015 background 
volumes. 

For Year 2025, average daily traffic was converted to hourly volumes using the following 
formula: 

D D W  = AADT x K x D 

Where: AADT = forecast average annual daily traffic (vpd) 
DDHV = directional design hourly volume (vph) 
K = percent of AADT occurring in the peak hour, and 
D = percent of peak-hour traffic in the heaviest direction. 

A K value of 0.09 was used for the roadways. A D value of 60 percent was used, going 
westbound and northbound during the AM peak hour, and eastbound and southbound 
during the PM peak hour. To estimate total background Ah4 and PM peak hour turns; a 
nonlinear programming procedure was developed. This inputs the approach and departure 
volumes determined above and a starting estimate of percent right and left turns for each 
approach. 
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This procedure produces turn volumes, which minimizes the following objective 
function: 

Min. K = C(VE - !IC)*+ 0.5 x C(TE - Tc)’ 

Subject to: Total approach volume = Total departure volume 
Approach volumes are held constant 
A11 turns are non-negative 
Approach and departure volumes are summation of turn volumes 

Where: VE, VC = Estimated and output approach and departure volumes 
TE ,Tc = Estimated and output turning volumes for each approach. 

Before running the optimization routine, total approach and departure volumes are 
balanced. This approach was used to estimate background traffic for Year 2025. 

The resulting background average daily traffic for Year 2015 is shown on Figure 6, while 
the resulting average daily traffic for Year 2025 is shown on Figure 7, with AM and PM 
peak hour turning movements for Year 2025 shown on Figure 8. 

TOTAL TRAFFIC 

Total traffic is the sum of the site traffic plus the background traffic. Total estimated Year 
2015 average daily traffic is shown on Figure 9. Total estimated average daily traffic for 
Year 2025 is shown on Figure 10, with AM and PM peak hour turning movements 
shown on Figure 11 for Year 2025. 

TRAFFIC ANALYSIS 

For Year 201 5, generalized average daily service volumes by level of service (LOS) were 
used to estimate needed lanes. These daily service volumes were taken from Table 4-2 of 
Qualify/leveZ of Service Handbook, prepared by State of Florida Department of 
Transportation, 2002. Excerpts from this publication are found in Appendix E. Level of 
service C was used to determine the break point between two-lane and four-lane roads, 
and Level of service D volume was used to determine the break between four-lane and 
six-lane roads. Roads operating at the low end of the range of service volumes are not 
recommended to have medians. These are minor arterials or collectors. The resulting 
recommended lanes for Year 2015 are found on Figure 12. 

For Year 2025, the critical intersections were analyzed using the methodologies presented 
in the Highway Capacity Manual, 2000 Editjon, and were evaluated using HCS 2000 
Software. Capacity analysis was completed for both AM and PM peak hours for total 
Year 2025 traEc including full site buildout conditions. 
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Signalized intersection analysis is based on control delay. 
Control delay includes initial deceleration delay, queue 
move-up time, stopped delay, and final acceleration delay. 
The level of service (LOS) criteria for signalized 
intersection analysis is presented in Table 4. The 
signaIized intersection analysis used a cycle length of 94 
seconds. 

Unsignalized intersections were analyzed as STOP sign 
controlled intersections using the unsignalized intersection 
portion of the HCS 2000 Software. The LOS for the 
"worst" turning movements is reported for unsignalized 
intersections. Usually, this is the left turn from the minor 
street or access drive. The LOS criterion for unsignalized 
intersections is reported in Table 5. 

All unsignalized intersections were analyzed as Eull 
access intersections. STOP sign control was set on the 
minor street approach. 

Most of the study intersections will operate at an LOS C 
or better under h t u r e  conditions, with two exceptions. 

The unsignalized intersection of Cooley Loop South and 
Cooley Loop West experiences an LOS E in the 
morning peak hour for northbound left turns. In addition, 
the signalized intersection of Williams Field Road and 
Recker Road experiences an LOS D in the evening peak 
hour. 

Table 4 
Level of Service Criteria for 

Signalized Intersections 
Cooley Station Trafic hipact Study 
Level of Control Delay 
Sewice (sedveh.)  

A 5 10.0 
B > 10.0 and i 20.0 
C > 20.0 and S35.0 
D > 35.0 and < 55.0 
E > 55.0 and < 80.0 
F > 80.0 

Source: Exhibit 16-2, Highway 
Capacity Manual 2000, 

Transpornation Research Board 

Table 5 
Level of Service Criteria for 
Unsignalized Intersections 
Cooley Station Traftic Impact Study 
Level of Control Delay 
Service (sec./veh.) 

A 5 10.0 
B > 10.0 and 5 15.0 
C > 15.0 and 125.0 
D > 25.0 and 5 35.0 
E > 35.0 and < 50.0 
F S0.0 

Source: Exhibit 17-2, Hinhway 
I -  

Capacity Manual 2000, Transportation 
Research Board. The resulting levels of service are shown on Figure 13 

for Year 2025 conditions. HCS worksheet summaries 
are included in Appendix A. 

DESIGN ISSUES 

Proposed Roundabouts 

Roundabouts are proposed at several locations throughout the Cooley Station 
development, including several located along Boulevard Road between Cooley Loop 
South and Recker Road. All are on local or collector streets. If the outside radius of the 
circular roadway is between 100 and 110 feet, the roundabouts will provide adequate 
capacity, improved safety and trucks and fire trucks will be able to maneuver through 
them. 
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Right Turn Lanes 

Right turn deceleration lanes are justified at the following locations due to high volumes 
of right turns: 

Power Road at Williams Field Road (southbound to westbound and eastbound 
to southbound) 
Recker Road at Ray Road (westbound to northbound and eastbound to 
southbound). 

These are right turn lanes at signalized intersections that will experience high peak hour 
turning volumes and for which the right turn lanes result in an overall reduction in delay. 

SIGNAL WARRANT ANALYSIS 

The Maricopa Department of Transportation (MCDOT) has adopted guidelines for 
determining if traffic signals are warranted on the basis of estimates of average daily 
traffic (ADT). These are established by PolicyProcedure Guideline 4-4.6. These 
guidelines extrapolate the traffic signal warrants of the Manual on Uniform Traffic 
Control Devices (MIJTCD) to estimates of total daily volumes. The guidelines are found 
in Appendix H. 

Year 2015 

These procedures were utilized with the average daily traffic volumes for Year 2015 at 
the following intersections: 

Williams Field Road at Cooley Loop East 
Recker Road at Cooley Loop North 
Recker Road at Williams Field Road 
Recker Road at Cooley Loop South 
Recker Road at Boulevard Road 
Williams Field Road at Cooley Loop West 

Signal warrants were not completed for the following intersections since signals currently 
exist at these intersections: 

Recker Road at Ray Road 
Recker Road at Pecos Road 
Williams Field Road at Power Road 

Table 6 compares approach volumes and warranting volumes for the above referenced 
intersections. 
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Ta le 
Traffic Signal Needs Using ADT Volume Warrant (Year 2015) 

Cooley Station Trafic Impact Study 

Intersection Williams Field Recker Road at Recker Road at 
Road at Cooley Cooley Loop Williams Field 

Loop East North Road 
31,585 21,810 29,290 Major Street ADT 

Minor Street Approach ADT 7,340 5,480 23,270 
Minor Street Warranting Volume 3,000 3,000 4,000 
Meets Warrant? Yes Yes Yes 

Major Street Warranting ADT 12,000 12,000 12,000 

Intersection Recker Road at Williams Field Recker Road at 
Cooley Loop Road at Cooley Boulevard 

South Loop West Road 
22,405 28,980 17,250 Major Street ADT 

Minor Street Approach ADT 7,540 6,230 7,800 
Minor Street Warranting Volume 3,000 3,000 3,000 
Meets Warrant? Yes Yes Yes 

Major Street Warranting ADT 12,000 12,000 12,000 

Year 

0 

e 

e 

e 

e 

0 

02 

As can be seen from Table 6,  the following intersections are anticipated to meet traffic 
signal warrants fro Year 2015 conditions: 

Williams Field Road at Cooley Loop East 
Recker Road at Cooley Loop North 
Recker Road at Williams Field Road 
Recker Road at Cooley Loop South 
Recker Road at Boulevard Road 
Williams Field Road at Cooley Loop West 

These procedures were utilized with the average daily traffic volumes for Year 2025 at 
the following intersections: 

0 Recker Road at Galveston Road 
Williams Field Road at Wade Drive 
Williams Field Road at Access 2 
Williams Field Road at Access 1 

Table 7 compares approach volumes and warranting volumes for the above referenced 
intersections. 
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Table 7 
Traffic Signal Needs Using ADT Volume Warrant (Year 2025) 

Cooley Station Trafic h p a c f  Stu+ 

Intersection Recker Road at Williams Field Road 
- Galveston Road at Wade Drive 

Major Street ADT 24,575 29,830 

Minor Street Approach ADT 8,190 3,450 
Minor Street Warranting Volume 3,000 3,000 
Meets Warrant? Yes Yes 

Major Street Warranting ADT 12,000 12,000 

Intersection Williams Field Williams Field 
Road at Access 1 Road at Access 2 

Major Street ADT 28,185 33,225 

Minor Street Approach ADT 9,000 9,410 
Minor Street Warranting Volume 3,000 3,000 
Meets Warrant? Yes Yes 

Major Street Warranting ADT 12,000 12,000 

As can be seen from Table 7, the foIIowing intersections are anticipated to meet traffic 
signal warrants fro Year 2025 conditions: 

Recker Road at Galveston Road 
Williams Field Road at Wade Drive 
Williams Field Road at Access 2 
Williams Field Road at Access 1. 

RECOMMENDATIONS 

The proposed site is a mixed residential and commercial site that will generate an 
estimated 117,006 total trip ends per day, with 4,373 morning peak hour outbound trips 
total and 6,100 evening peak hour inbound trips total. The traffic disperses in such a way 
that it can be accommodated on the internal driveway and connecting arterial system with 
the following recommended improvements. Recommendations are shown on Figure 12 
for Year 2015 and Figure 13 for Year 2025. Town of Gilbert standard cross sections are 
found in Appendix F. 

Year 2015 Conditions: 

0 The following roadways are recommended to be four-lane, divided roadways for Year 
2015: 

PowerRoad 
Williams Field Road (west of Cooley Loop East and east of Access 2) 
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0 Williams Field Road between Cooley Loop East and Access 2 is recommended to 
have three lanes in each direction. 

0 The following roadways are recommended to be four-lane roadways for Year 2015 
conditions: 

0 RayRoad 
ReckerRoad 

0 The following roadways are recommended to be four-lane roadways for Year 2015 
conditions: 

0 Galveston Road 
0 Boulevard Road 
0 Wade Drive 
0 CooleyLoop 
0 Williams Field Road (east of Power Road). 

0 Locations where traffic signals are expected to be warranted by 2015 are shown on 
Figure 12, and include the following: 

0 

0 

Williams Field Road at Cooley Loop East 
Recker Road at Cooley Loop North 
Recker Road at Williams Field Road 
Recker Road at Cooley Loop South 
Recker Road at Boulevard Road 
Williams Field Road at Cooley Loop West 

0 The internal collector streets should be designed in accordance with the Town of  
Gilbert design standards. 

Year 2025 Conditions: 

Right turn deceleration lanes are recommended at the following locations: 

0 

Power Road at Williams Field Road (southbound to westbound and eastbound 
to southbound) 
Recker Road at Ray Road (westbound to northbound and eastbound to 
southbound). 

Power Road and Ray Road are recommended to be six-lane roadways per the Town 
of Gilbert standards. 

The proposed roundabouts, including several located along Boulevard Road between 
Cooley Loop South and Recker Road are recommended to have an outside radius of 
the circular roadway between 100 and 11 0 feet. The roundabouts will provide 
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adequate capacity, improved safety and trucks and fire trucks will be able to 
maneuver through them. 

0 Additional traffic signals are recommended at the following locations for Year 2025 
(recommendations are shown on Figure 13-1 and Figure 13-2): 

0 

0 

0 

0 

Recker Road at Galveston Road 
Williams Field Road at Wade Drive 
Williams Field Road at Access 2 
Williams Field Road at Access 1 

Cooley Station Trafic Impact Study Page 35 



APPENDIX A: 

CAPACITY SUMMARIES 



“?neral Information 

hgency or Co. TASK Eng 
SAD 

I Jurisdiction Gilbert 

Site Information 
Intersection 
Area Type A// other areas 

Recker Rd at Ray Road 

I 
ne Period I Analysis Year 

Project ID Recker Road at Ray Road AM Pk 
Hr-2025 

I 

neGroup L T I R  1 1  T ( R  L I JR I L I TR I 
limber of Lanes. Ni 

I ,  
35 457 218 25 432 359 398 435 240 315 345 6 
0 0 0 0 0 0 0 0 0 0 0 0 

ak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 092 0.92 0.92 0.92 0.92 
p t i r n e d  (P) or Actuated (A) A A A } A  A A A A A A A A 

EB WB NB SB 

LT I n i l  RT LT I M I  RT LT I TH RT LT I M I RT 

1 I 3  I 1  1 1 3  I 1  1 1 2  t o  1 1 2  I o  

   up tost Time, 11 

tension of Effective Green, e I ;mal Type, AT 
h i t  Extension, UE 

p d  I Bike I RTOR Volumes , 

garking Maneuvers, Nrn 

i ses Stopping, NB 

I kS;e for 
Pedestrians, Gp 

I W P e m  I 
I G = 27.0 I G =  

3 3 1 3  
3.0 I 3.0 1 :ioo 
7.000 7.000 
0.0 I 0.0 I 0.0 
0 I o  I 60 

72.0 172.0 172.0 
I I 

N I o  I N  

2.0 I 2.0 I 2.0 I 2.0 I 2.0 I I 2.0 I 2.0 I 
2.0 I 2.0 I 2.0 I 2.0 I 2.0 I I 2.0 I 2.0 I 

8 

3 3 3 3 3 3 3 I 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 1 
1.000 1.000 7.000 7.000 7.000 1.000 1.000 I 

I I I I I I I 

0.0 I 0.0 I 0.0 I 0.0 I 0.0 I I 0.0 I 0.0 I 
I I 

0 0 0 I o  0 I 40 I o  0 1 0  
72.0 172.0 112.0 112.0 72.0 I I 12,o 112.0 I 

I I I I 1 

N 0 N N 0 N N 0 N 

0 0 0 0 0 0 0 
3 2  3.2 3.2 

I NSPerm I EXCI. LeR I 07 I 08 04 

G =  I G =  25.0 I G =  10.4 I G =  l G =  
I I 

I 
IY’ I I Ying Y =  4 I Y ’  IY’ I Y ‘ 4  Y =  



BACK-OF-QUEUE WORKSHEET 
i -, 

1 

Average Queue Storage Ratio 
I 

95% Queue Storage Ratio I 1  
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Queue Storage I o  I o  I o  I o  I O  I o  I O  I O  I 

fB% 2.7 2.0 2.0 2.1 2.0 1.9 1.9 1.9 2.0 
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I MIO-WAY STOP CONTROL SUMMARY 1 
meral Information 
ialyst MG 
gency/Co TASK Eng 
$e Performed 8/8/2006 
halysa Time Period 

I 

@M PK Hr-2025 

~I 
I 
I 
I 

~ ~- 
Site Information 
Intersection 
Junsdtction Gilbert 
Analysis Year 2025 

]Galveston Rd at Wade Dnve 

' ume(veh/h) 
!sk-Hour Factor, PHF 

Westbound Eastbound 
1 I 2 3 4 5 6 

5 68 5 5 253 5 " 

L T R L T R 

0 92 0 92 0 92 0 92 0 92 0.92 
! u l y  Flow Rate, HFR (vehm) 

'*ent Heavy Vehicles 

~ 

5 73 5 5 2 74 5 
0 0 - - - - 

Undivided 

I I 0 I I I n 
1 

1 

-8 nfiguration L 
;stream Signal 

1 0 1 1 0 

TR L TR 
0 0 

I 1 1 I I .- I 
I I 0 1 1 I n I 1 

i&Lr Street North bound 
7 I 8 I 9 
L T R 

I I - I I 5 Channelized I I I 0 I I I 0 
qW q e s  1 1 0 1 1 n I 

Southbound 
10 I 11 I 12 
I T R 

. .  I . I I I I 

I I I B I B %roach Los - - 

- I 1 I - .. 
lume (vem) 18 55 8 5 

'urly Flow Rate, HFR (vehm) 19 59 8 5 
r e n t  Heavy Vehicles 0 0 0 I 0 

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 1 1_1 I 
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16 5 
0.92 0.92 
17 5 
0 0 

I 

Percent Grade (%) I 0 

I 7redADDroach I N I 

I 
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1 1 /8/2006 

TWO-WAY STOP CONTROL SUMMARY 

General information Site information 

Analyst MG Intersection Gaiveston Rd at Wade Dnve 
AgencylCo TASK Eng Junsdrction Gilbert 

8/8/2006 Analysis Year 2025 
bM PK Hr-2025 nalysis Time Penod 

project Descnption 
EastMlest Street Galveston Road (North/South Street. Wade Drwe 
Intersection Orientation East-West IStudy Penod (hrs) 0 25 

Galveston Road at Wade Drwe AM Pk Hr-2025 



I 
4 
I 
E 
I 
I 
I 
I 
I 
R 
1 
I 
1 
I 
I 

~ 

sneral Informatron 
MG 
TASK Eng 
8/8/2006 
PM PK Hr-2025 ialysis Time Period 

/8/2006 

~- ____ ~~~ 

Site Information 
Intersection 
Junsdictton Gilbert 
Analysts Year 2025 

Galveston Rd at Wade Dnve 

TWO-WAY STOP CONTROL SUMMARY ! 

$0, Street Eastbound 
Yvement 1 2 3 

L T R 
5 24 1 5 

0 92 0.92 0.92 

, lurk Flow Rate, HFR (vehlh) 5 261 I 5 

Westbound 
4 5 6 
L T R 
5 115 5 

0 92 0 92 0.92 
5 124 5 

I i  
I 

I I 

I I I I I - - 0 - - 0 

Undivided 

' 1 . Channelized I I I 0 I I I 0 

. .  I I I I I 
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TWO-WAY STOP CONTROL SUMMARY I 
neral Information 

malyst pdG 
\gency/Co TASK Eng 
I leperformed 8492006 
I alysis Time Period P M  PK Hf-2025 

I I 
Site Information 
Intersection 
Jurisdiction ]Gilbert 
Analysis Year 12025 

ICollector Rd at Boulevard Rd 

I 

I 

1 

- 
1- $ream Signal 

h o r  Street B ‘rement 
I 

I t I I 
0 I 0 

7 I 8 I 9 10 I 11 I 12 
Northbound Southbound 

L T R I T R 

I 

I 
8 

I I I 0 I I I 0 
0 0 0 0 n n 

~ 

leak-Hour Factor, PHF 0.92 
‘irly Flow Rate, HFR (vehh) 0 

1 .$cent Heavy Vehicles 0 

! -1figuration 

- .. .. I 

84 52 3 178 
0.92 0.92 0.92 0.92 0.92 
91 56 3 193 0 

0 0 0 0 0 

I LTR I LR 

W e n t  Grade (%) 0 

1 -ed Approach I N I 
0 

I N I 

a roach Delay (s/veh) 
1 

Qproach LOS 

I 0 I 1 I 0 I 1 I 1 1 0 
TR L T 

lay, Queue Length, and Level of Service 
Eastbound Westbound Northbound Southbound 

.l 4 7 8 9 10 11 12 

LTR TR L T 

13 147 3 7 93 I 

- 9.6 10.4 

- A B 

- 
- 

I636 937 767 863 

0.01 0.16 0.00 0.22 

0.02 0.56 0.01 0.86 

7 2  9 6  9.7 10.4 I 

A A A B 
T 
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1 1 /8/2006 

TWO-WAY STOP CONTROL SUMMARY 

Configuration I I 
Upstream Signal 0 

r )  

I 
7 8 9 10 11 12 

I L T R L 5 R G  
3 9 

I I I 
I I 3 0 9 0 0 

Southbound Northbound Minor Street 
Movement 

Volume (vehh) 
Peak-Hour Factor, PHF 0.92 
Hourly Flow Rate, HFR (vehlh) 
Percent Heavy Vehicles 

0 92 0.92 0.92 0 92 0.92 
O L  

0 0 0 0 0 o b  I I 
-~ 

I 

I' 
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TWO-WAY STOP CONTROL SUMMARY 

zneral Information Site Information 
I 

MG Intersection Cooley Loop N /Cooley Loop W 
TASK Eng Junsdidion Gilbert 
&'&2006 Analysis Year 2025 
P M  PK Hr-2025 

I 
project Description 
\pWest  Street Cooley Loop North 

ialysis Time Period 
Cooley Loop North at Cooley Loop West PM Pk Hr-2025 

INoltWSouth Street Coofey Loop West 
ersectton Orientation East-West btudy Penod (hrs) 0 25 

Lhicle Volumes and Adjustments 
Eastbound I Westbound 

1 2 3 4 I 5 I 6 
L T R L T R 

67 13 2 30 ' 
x lurne(veh/h) 

,ak-Hour Factor, PHF 0 92 0 92 0 92 0 92 0 92 0 92 
fjuriy Flow Rate, HFR (vehlh) 0 72 14 2 32 0 

- - 0 rcent Heavy Vehlcles 0 - - 
fJLian Type Undivided ' Channelized 

$ 6  ,*nes 
0 0 

0 1 0 1 1 0 

f infiauration I TR L T 
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1 1 /8/2006 

HCS+- DETAIL 
General Information 
Analyst MG 
Agency or Co. TASK Eng 

Date Performed WW2006 

Time Period 

3 REPORT 
Site Information 
Intersection Recker Rd/ Cooley Loop North 

AI1 other areas Area Type 

Jurisdiction Gilbert 

Analysis Year 
Recker Road at Cooley Loop North 
AM Pk Hr-2025 Project ID 
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BACK-OF-QUEUE WORKSHEET 

8 -enera1 Information 

-~ 

)pacityLane Group 581 f =  56.1 Ratio 0. I 
i -  

~ - 
596 588 594 363 1577 355 1577 

0.0 0.1 0.0 0.0 0.3 0.1 0.3 
I 1 

; Ratio 

'1 g - actor 
r -  

rival Type 

hatoon Ratio 

I 
a 

0.12 0.13 0.20 0.15 0.01 0.61 0.18 0.59 

1000 1.000 1.000 1.000 1.000 7.000 7.000 1.000 

3 3 3 3 3 3 3 3 

7.00 7.00 1.00 1.00 1.00 1.00 f.00 1.00 

J I 2 1  2 i  2 1  2 1  2 1  1 9  27 1.9 I 
I 

ck of Queue 18 25 3 0  27 01 763 14 157 

Storage Ratio 

ieue Spacing 250 250 250 250 250 250 250 250 

p e s t o r a g e  0 0 0 0 0 0 0 0 

' erage Queue Storage Ratio 

HCS+N Version 5 2 Generated 1118RDOB 5 05 Ab 

- ~~~ 

 factor 

E 9 

B L  p Average 

~ 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.8 1.1 1.4 1.2 0.0 7.9 0.6 7.6 

0.4 0.4 0.4 0.4 0.3 0.5 0.3 0.5 

0.1 0.1 0.7 0.1 0.0 0.8 0.1 0.8 

0.9 1.2 1.5 1.3 0.0 8.7 0.7 8.4 



11Bl2006 

General Information 

Analyst MG 
Agency or Co TASK Eng I Date Performed 8/8/2006 

Time Penod 

Site Information -* 
Intersection 
Area Type All other areas 

Jurisdiction Gilbert 

: a  Reckef RdCooley Loop North 
+ 

R 

' I  Anatysis Year -. 
Reckef Road at Cooley Loop NOM 

Project ID PM Pk Hr-2025 

I Number of Lanes, NI 

c I 

LT p H  1 RT LT I TH RT LT 

1 I 1  I o  1 1 1  I o  I 1  

I 

Peak-Hour Factor, PHF 10.92 10.92 10.92 0.92 10.92 10.92 10.92 

1 Lane Group 

Volume, V (vph) 
% Heaw Vehicles, %HV 

L TR L JR L 

51 104 20 50 23 17 17 

0 0 0 0 0 0 0 

F m v i T y p e ,  AT 1 3  1 3  I I 3  1 3  I 1 3  

, Pretimed (P) or Actuated (A) 

Start-up Lost Time, li 

Extension of Effective Green, e 

TH RT LT TH R T  
2 0 1 2 F, 
TR L TR 

A A A A A I A  A 

2.0 2.0 2.0 2.0 I 2.0 
2.0 2.0 2.0 2.0 1 2.0 

I I I I 

928 I 21 I 

I Ped I Bike I RTOR Volumes 

Lane Width 

Parking I Grade I Parking 

Parking Maneuvers, Nm 
I 

1 
- 

2.0 2.0 2.0 

0 0 0 0 0 0 0 0 0 0 0 0 
: r  - 12.0 12.0 12.0 12.0 120 120 120 12.0 

N 0 N N 0 N N 0 N N 0 

- 
>------------P 

h 

0.92 10.92 10.92 10.92 1 . 9 1  

, Buses Stopping, NE 0 

A I A  I A  I A  

0 0 0 0 0 0 0 . 

I I I - 1 -. I 

I Min. Time for Pedestnans, Gp 3 2  

2.0 I I 2.0 I 2.0 I '1 

3 2  3.2 3 2  

2.0 2.0 2.0 

3 3 3 

Unit Extension, UE 13.0 13.0 I I 3.0 I 3.0 I I 3.0 13.0 I 
FilterindMetenns. I 1 1.OOo I 1.000 I I 1.000 I 1.000 I I1.000 I1.000 I I7.000 I1.000 I ~ - 

I - I ' -  
. .  

Initial Unmet Demand, Qb I 0.0 J 0.0 I I 0.0 I 0.0 I 0.0 I 0.0 I I 0.0 10.0 I c.  t 

Timing I 1. I Y =  4 I Y ' O  I Y =  I Y '  I Y ' 4  I Y =  0 I Y '  I Y '  

, Duration of Analysis, T = 0.25 I : O  I Cycle Length, C = 73.6 I' 

I . Lane Group Capacity, Control Delay, and LOS Determination 
I EB I I NE I SB 

Adjusted Flow Rate, v 

Lane Group Capacity, c 

v/c Ratio. X 

Total Green Ratio, g/C 

Uniform Delay, dl 
Progression Factor, PF 
- 
Delav Calibration. k 
Incremental Delay. d2 
Initial Queue Delay, d3 

, Control Delay 

Lane Group LOS I S  I B  I 1 s  I S  I I C  1 s  I I C  I C  
I : I 1  1 .  

I ry. 

Approach Delay I 76.1 I 15.5 I 17.5 I 25.9 
B B B C c I I  

I I ~ 

I - I 

I 21.9 I X, = 0.55 I intersection LOS I C 
. ~r - Intersection Delay - 
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I' ;=,?era1 Information 

- x e d  Descnption Reeker Road at Cook 

!rage Back of Queue 

a 
?. Group 

d a l  QueueILane 

u' RatelLane Group I, fflowAane 

acitylLane Group 

i o w  Ratio 

11 ?atio I iaetor ' -  
< .  

I &toon Ratio 

f -actor 

i A 
I 

i' ~ ~ v e r a g e  

BACK-OF-C 

' Loop North PM Pk Hr-2025 

0 0  0.0 

0.09 0.21 

1.000 1.000 * 
1.00 11.00 I 

0.0 

JEUE WORKSHEET 

WB 

# 1234 1781 

0.70 0.07 

1.000 1.000 -;f;f- 
1.00 1.00 

0.6 0.6 %+q- 
0.7 0.6 

NB I SB 

1. centile Back of Queue (95th percentile) 

2. I 2.0 2.1 2.1 2.1 1.8 2.1 1.7 

0.3 18.1 2.9 30.2 1.4 4.2 1.4 1.3 
)I 
I, 

I -~ - ~ 

-age Queue Storage Ratio 
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/8/2006 F i  . 
TWO-WAY STOP CONTROL SUMMARY 

I 2neral Information Site Information 
Intersection 
Junsdiction 
Analysis Year 

isWest Street Cooley Loop No& )NorthSouth Street Boulevard Rd 
rersection Orientation East-west 

ehicle Volumes and Adjustments 

IStudy Penod (hrs) 0 25 1 

I I ovement t 2 I 3 4 5 6 
Eastbound Westbound 

L T R L T R 
olume (vehh) 32 35 
?ak-Hour Factor, PHF 0 92 0 92 

~~ 

wrly Flow Rate, HFR (veh/h) 34 0 38 0 0 0 
- 0 - - Percent Heavy Vehicles 0 

prlian Tvoe Undivided 

k T  Channelized I I 0 I I I 0 -  I 
~ ~ Jr ~~ ~ 7 0 I 0 0 0 KL- 

onfiguration 1 R 

I L I T R I L T R p 
olume (vehlh) 5 100 275 90 ' 
eak-Hour Factor, PHF 0.92 0.92 0.92 I 0.92 0 92 0.92 

5 1 OB 0 0 233 97 1 'oudy Flow Rate, HFR (vehlh) 
Percent Heavy Vehicles 0 0 0 0 0 0 

I lared Approach N N 
0 0 

0 0 L 
Storage 

IRT Channelized 0 0 
I '  

Eastbound Westbound Northbound Southbound r- 
1 4 7 8 9 10 11 12 

L L T 
LT I (vehlh) 34 5 I 108 330 

I 1 I I 
~~ ~ ~~ -~ ~ 

499 809 r 1636 

0.02 0.01 0.13 
__ ~ ~~ - 1 35% queue length 0.06 0.03 0.46 1.87 

ontrol Delay (shreh) 7.2 12.3 10.1 I t 2  

A B 6 6 - preach Delay (dveh) - - 70.2 12.0 
- - B B L- proach LOS 
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TWO-WAY STOP CONTROL SUMMARY I ,  _. . ~ 

lsite Information 1 fneral Information 

nalyst IMG I I IIntersertinn 1 1 
I A M  tng JUnSUlCtion IGdberf 
8/&/2006 Analysis Year 12025 
P M  PK Hr-2025 

I!& 
L 

I 
I I1 
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Phasing Ew Perm 02 03 04 NS Perm 06 
G = 37.2 G =  G =  G =  G =  20.0 G =  

07 08 
G =  G =  

_ _ ~  - ~ 

Duration of AnaGZs, T = 025 
Lane Group &pacify, Control Delay, and LOS Determination 

I I Cycle Length, C = 65.2 

I FR I I NR I SB 

miming 
Y =  4 

Intersection Delay 70.5 I Intersection LOS B I I 
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BACK-OF-QUEUE WORKSHEET I 
- 1 

beneral Information i =  y -7ject Description Williams Field Road at Wade Drive AM Pk Hr-2025 

1 yerage Back of Queue 
- 

EL3 WB NB SB 

LT TH RT LT TH RT LT TH RT LT M RT 

L-.ie Group L TR L TR L m L TR 

! ’ Factor 

I 

I 
I 

1.00 1.00 7.00 1.00 1.00 1.00 1.00 1.00 

0.2 7.0 0.0 9.4 1.3 0.2 0.2 0.8 

*fiat QueueILane 00 0 0  0 0  00 00 0 0  00 00 

1w RatelLane Group 25 1159 5 1405 99 78 14 60 

MowLane 213 1894 337 1897 7364 1900 1417 1639 
1 

pacityLane Group 122 2058 192 2061 418 583 435 503 

%w Ratio I o 7  I 03 I I 

1 .  

I I 1,- 
7 berage 

0.3 0.4 0.2 0.6 0.2 0.6 0.3 0.4 

0.0 0.8 0.0 1.2 0.1 0.0 0.0 0.1 

0.3 7.7 0.0 f0.6 1.4 0.2 0.2 0.8 

r 1 -AofQueue 0.5 14.6 0.1 19.5 30 0 5  0.4 1.7 

?ue Spacing 

?rage Queue Storage Ratio 

I I I I I I I 1 1- 
~ 

$% Queue Storage Ratio 
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HCS+- DETAIL 

Senera1 Information 

MG 
TASK Eng I i::iz or Co 

I' 
llate Performed W O O 6  

3 REPORT I 
Site Information \ 

Intersection Will,arns Field RdWade Drive . I  
L 

E: 
Area Type All other areas 

Jurisdiction Gilbert 

Analysis Year 
Williams Field Road at Wade Driwe 
PM Pk Hr-2025 Project ID 

II- 
I 

Volume and Timing Input - 
I EB I WB I NB I SB 

L 

LT 

1 
L 
82 

0 

- - - 
Number of Lanes, Ni 
Lane Group 

Volume. V (vph) 

'% Heavy Vehicles, %HV 
~~ 

Peak-Hour Factor, PHF 

Pretimed (P) or Aduated (A) 

Start-uo Lost Time. It 

0.92 

A 

2.0 

- - 
2.0 2.0 2.0 2.0 2.0 2.0 2.0 
2.0 2.0 2.0 2.0 2.0 2.0 2.0 

3 3 3 3 3 3 3 

3.0 3.0 3.0 I 3.0 3.0 3.0 3.0 

mi 
hU 

I Extension of Effectiie Green, e 2.0 

3 

, 3.0 
- - 
' 1,000 

Arrival Type, AT 

Unit Extension. UE - ' 7.000 I J 7.000 J 7.000 J 11.000 I1.000 I 11.000 11.000 I 
Piiai iUnmet Demand, Qb 

Ped I Bike I RTOR Volumes 

0.0 

0 
72.0 

- - 0.0 I I 0.0 I 0.0 I I 0.0 I 0.0 I 10.0 I 0.0 I c 

I Lane Width 

I Parking I Grade I Parking I N  - Parking Maneuven, Nm 
I Buses Stomina. Na 0 

Min. T,me fozedesbians, Gp I 3.2 I 3.2 I 3.2 I 3.2 

Phasing EW Perm I EBOnly 03 I 04 NS Perm 06 07 08 rL 
G =  37.2 I G =  5.0 G =  IG= G =  20.0 G =  G =  G =  

l-iiminn 
I """'y 

I Y ' 4  I Y =  4 I Y =  I Y '  I Y =  4 IY" IY' IY' 

Duration of Analysis, T = 0.25 I I Cycle Length, C = 74.2 h 

26.8 I 77.9 9.7 I 31.8 I 20.6 20.0 79.9 21.4 - .  
K I L Lane Group LOS C B A I C  C 6 B C 

r 

Approach Delay 78.4 31.8 20.4 21.3 
- 

Approach LOS B C C C -1 

Intersedin Delay 25.3 X, = 0.61 Intersection LOS C 
I I r  

k 

Generated lllBRooB 513 Copynght 0 2005 Univedy oi Flonda. All Rights Reserved HCS+N Vsrsion 5 2 
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1 4/8/2006 
1 

J 

BACK-OF-QUEUE WORKSHEET 

.;enera1 Information 
1 

q o j e d  Description Williams Field Road at Wade Drive PM Pk Hr-2025 

Back of Queue 
I Et3 I WB I NB I SB 

LT TH RT LT 

ane Group L TR L 
~ 

0 0  0 0  0 0  

low RatelLane Group 89 1429 5 

tFbwlLane 516 1882 204 

:apacityRane Group 321 1797 7 02 

0.2 0.4 0.0 
~ 

IC Ratio 028 0.80 0.05 

$actor 1.000 1.000 1.000 
I 

.rrivalType 3 3 3 

1.00 1.00 1.00 

'F Factor 11.00 11.00 I 11.00 
I I I 

0.1 

I 

0.1 2.1 0.0 

0.8 14.9 0.1 

1 .ereentile Back of Queue (95th percentile) 
2.1 1.8 2.1 

ack of Queue 0.1 

ueue  Spacing 250 250 25 0 

0 0 0 

1 -rerage Queue Storage Ratio 

Queue Storage Ratio 

Xqyright 02005 University d Florida, All Rights Reserved 

.I 

TH I RT I LT M I R T  I L T  I M I  RT 

J 
1.7 2.1 2.1 2.1 2.0 i 

40.6 1.4 0.5 0.2 3.7 

HCS+m Version 5.2 Generated: lllBRoMl 5:13& 



i 
HCS+" DETAILED REPORT 

3eneral lnformation 
MG 

EB 

LT M I  RT 

Number of Lanes, Ni 1 2 0 

II 1 5  

WB NB SB 

LT I M RT LT I TH RT LT M BL 
1 1 2  0 1 1 0 7 1 

- 
I 

. 

' 

I 

Initial Queue Delay, d3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Control Delay 12.5 20.5 31.8 10.6 21.2 20.2 19.6 20.2 - 
1 . 1  Lane Group LOS B C C B C C B C c 

Approach Delay - 20.5 13.7 20.8 20.2 
Approach LOS C B C c r i  

Intersection Delay 1 7. I Intersection LOS B X, = 0.66 
=. r 

rime Period 

Area Type All other areas 

Jurisdiction Gilbert 
Analysis Year 

L -- 
L. 

~ 

Lane Group L TR L TR 1 L 7-R L TR 
r- Volume, V (vph) 6 io01 201 198 1144 2 87 4 45 8 56 

% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 

I' 

I' 
1 
i 
I 
I, 
I i  I 
I, 

Copyright Q 2005 Univeruty of Flonda. All Rights Reserved I I  HCS+W Version 5.2 Generated: 1118RDO6 5 3 6  
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,I 
1 
I 
I 
1 
I 
8 

/8/2006 

1 
BACK-OF-QUEUE WORKSHEET 

f 

L i n e r a ~  information 

Toject Description 

’ rerage Back of Queue 

W//iams Field Road at Cooley Loop West AM Pk Hf-2025 

I I I NB I S R  

I 

0 2  0 6  0 3  0 7  0 4  0 4  0 4  0 5  

0 0  18 06 09 01 0 1  00 0 1  I 

4verage 0.1 140 2 7  1 0 1  1 7  09 01 7 I  

2 1  18 2 0  1 8  20 2 1  21 2 1  

ck of Queue 02  249  5 5  7 8 6  3 5  1 9  03 2 3  

eue Spacing 250 250  250  250 250  250  250  250 

Storage 0 0 0 0 0 0 0 0 

xage Queue Storage Rabo 

X Queue Storage Ratio 

HCS+N Verslon 5 2 Generated 1118RW6 516AL 



11/8/2006 
L- I 

I 
I 
1 
I 
I 

~ c 
HCS+- DETAILED REPORT 

General Information I Site information 

Anahrst MG I Intersection W Field RdCooley Loop West h 
L Agency or Co. TASK Eng A// other areas 

Date Performed &/&/2006 

Time Period 

Lane Group LOS 
Approach Delay 22.2 17.5 23.2 19.6 

ApproachLOS - C B C B 

Intersection Delay I 19.9 I X,=0.72 I Intersection LOS I B 
L 

CopyngM 0 2WS University of Florida, An Rights Resewed ~ 1 ,  HCS+N VeniDn 5.2 Generated: 1118Rw8 31: 
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1 /8/2006 
I 

BACK-OF-QUEUE WORKSHEET 
i 

1 
jeneral information 

. yoject Description Williams Field Road at Cooley Loop West PM Pk Hr-2025 
~~ ~ 

:verage Back of Queue 

t I EB I I NB I SB 

L TR I 
I sneGroup 

h i t i a l  QueueLane 0.0 0.0 

! low Rate/Lane Group 26 1343 
t I I I 

fflowhne 204 1889 
I 

93 1648 1 
$ow Ratio 0.1 0.4 

apacitylLane Group 

, 'c Ratio 0.28 0.81 

7.000 1.000 

1 -!rival Type 1 3  1 3  I 
I I r r  F Factor 

I 

9.2 I 0.1 I 2.3 I 
I 

0.4 16.1 

0.7 17.9 3.6 3.9 0.1 0.2 

0.7 0.4 0.4 0.3 0.5 0.3 

0.1 3.5 0.3 0.3 0.0 0.0 

0.8 21.4 3.9 4.3 0.2 0.2 

1 .ercentile Back of Queue (95th percentile) I 
2.1 1.7 

1 I 

ack of Queue 0.9 28.1 

25.0 25.0 

0 0 

(erage Queue Storage Ratio I I I 
f q h  Queue Storage Ratio I I I 

qyright (D 2005 University of Flonda. Ail Rights Reserved 

2.1 

' 1.7 

25.0 

0 ZE HCS+N Version 5.2 

2.0 2.1 2.1 

8.4 0.3 0.5 



I 
I 

812006 

?-4e Performed W&Q006 

:WyfighI 0 2005 UrJvenrty of Fionda. All Rights Reserved 

I 
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I a 1/8/2006 
I 

BACK-OF-QUEUE WORKSHEET 

\ -enera\ Information 
~ 

1 qo jec t  Description bW/kams Field Road at Recker Road AM Pk Hr-2025 

Arcentile Back of Queue (95th percentile) 1. 2.1 1.8 2.0 7.8 2.1 2. f 7.8 2.7 f .8  P 
0.3 25.6 3.7 24.6 2.7 2.5 26.7 2.9 20.7 

Generated l l l B R O O 6  5 Z D A  HCScN Version 5.2 nyright Q 2005 Univerrity of Florida, All Rights R e w e d  



I era1 Information Site Information 

gency or Co TASK Eng 
J 2Performed 8/8/2006 

Intersection 
Area Type A// other areas 

Jurisdiction Gilbert 

vl/il/,ams Field Rd at Recker Rd MG 

e Period Analysis Year 
Wlliams Field Road at Recker Road 

Project ID PM Pk Hr-2025 

LT I TH I LT I TH I LT I TH I LT I T H r  RT 

0 0 60 a 80 0 40 0 0 
12.0 f2.0 I 120  72.0 72.0 172.0 12.0 12.0 72.0 

Parking / Grade I Parking N 0 N I N  0 N N 0 N N 0 N 

' I  
'I 
I 

I 50.7 I 26.2 1 26.9 I 49.9 
- 

I !Approach Delay 

I 0 I C I c I D K+ 
L, 37.9 I X, = 0.94 I tntenection LOS D 

l ? F g < e  20% University of Florida, All Rights Reserved HCS+N Vem'on 5.2 Generated: l l l l lRW6 5 2 9 A  



I 1 - '?,ajec! Description W i l l i m S  field Road at Recker Road PM Pk Hr-2025 

berage Back of Queue 

E6 WB NB s0 
LT TH RT LT TH RT LT TH RT LT TH RT 

1 
3ne Group L TR L T R 1 TR L TR 

;I 4 
&al QueueLane 00 00 00 00 00 00 00 0 0  0 0  

ow RateRane Group 23 '1559 201 1739 322 73 950 135 1321 

fflow Aane 197 1889 501 1900 1615 566 1872 566 1886 

267 1329 tpacrtylLane Group 84 1543 265 1914 854 267 1379 

"I 
I I I J 

0.51 0.99 ': Ratio 0.27 1.01 0.76 0.91 0.38 0.27 0.72 

7.000 1.000 1.000 1.000 1.000 1.000 1.Ooo 7.000 1.000 
I i ,  

.>actor 

,. ivalType 3 3 3 3 3 3 3 3 3 
. ,  

! 
i 

! 

~ 

1 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 I 1 j'latoon Ratio 7.00 1.00 

7 -Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.4 2.6 20.7 4.7 1.0 10.7 1.9 17.3 20.4 

0.2 0.6 0.3 0.6 

. !  

I 
I 
I 

" 

" 

7 

d 

1 I 
7 

I 
1 

I 
I 
7 

2 

AM 

HCS+m Version 5 2  Generated: 121812008 529 AN 



1 
11/8/2006 

HCS+- DETAILED REPORT 
General Information Site Information - 

F Intersection W Field Rd/Cooley Loop East MG 1 ~~~~~ or Co TASKEng Area Type All other areas 

I Time Penod Analysis Year 

Date Performed 8/8/2006 Jurisdiction Gilbert 

tast 

I I 1 I -  I n 

8.7 5.0 77.2 15.7 

A A B B 
intersection Delay 9.1 X, = 0.52 Intersection LOS A 

~ ~ “ ~ r a t e d :  l l l B R O O 6  5 2 9  Copyright 0 2005 Universrty of Flonda. All Rights Reserved HCS+w Version 5.2 



I ; /8/2006 

I 
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II 
'I 

I 
;I 

I 
I 

I 
I 

'8/2006 

HCS+- DETAILED REPORT 

I 3bst MG I Intersection 
, 0 nerd  Information I Site / f l f O ~ J t i O f l  

W. Fie/d Rd/Cm/ey Loop East 

4gency or Co. TASK Eng Area Type A// other areas 

f teperformed 8/8/2006 Jurisdiction Gilbert 

ie  Period Analysis Year 
Williams Field Road at Cooley Loop 
East PM Pk Hr-2025 Project ID 

Iume and Timing Input , .  I EB I I NB I SB 

. ak-Hour Factor, PHF 10.92 10.92 10.92 10.92 10.92 10.92 10.92 10.92 (0.92 (0.92 la92 10.92 I 
2 

Pretimed (P) or Actuated (A) A A A A A A A A A A A 

3rt -u~ Lost Time, I1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

; tension of Effective Green, e 2.0 I 2.0 20 2.0 I 2.0 2.0 2.0 2.0 I 
L 
Arrival Type, AT 1 3  1 3  I 1 3  1 3  I 3 3 I 1 3  1 3  i 'L6 I 
7 .-lit Extension, UE 3.0 3.0 
i 
1 
Initial Unmet Demand, Qb 0.0 0.0 

1.000 1.000 teringlMefering, I 

0 0 7 

Parkins I Grade / Parking N O 

;d / Bike I RTOR Volumes 

ne Width 12.0 12.0 

I 
-~ 

"irkingManeuvers, Nm 
ises Stopping. Ne 0 0 0 

-- 
Min. Time for Pedestrians. GO 3.2 3.2 3.2 3.2 

I ---- L ? ! q g r ,  iasing EW Perm WB Only 03 04 NS Perm 06 07 

G =  35.0 G =  5.0 G =  G =  G =  20.0 G =  G =  G =  I 
Y =  Y =  Y =  Y =  Y =  Y =  Y =  

HCS+N Version 5.2 Generated: l'lIBRDo6 5:30AI & ' I: 



1 -  I 

rval Type 

fiatoon Ratio 

Factor 

1 

1 

I 
L 

I 

Ll 

Zverage 

1 
I 
I 
I 
I 
E 
I 
I 

lo00 7 000 IO00 7 000 1000 7 000 7 000 7 000 

3 3 3 3 3 3 3 3 

7 00 100 100 100 7 00 100 100 100 

1.00 100 700  700 7 00 700 100 100 

0 7  87 IO 772 73 2 3  1 1  20 

0 2  0 6  0 3  06 03 0 4  0 3  0 4  

0 2  7 2  0 3  5 7  0 7  0 2  0 1  0 2  

0 8  9 9  1 3  2 3 0  74 2 5  I 2  2 2  

f 

2.1 

1.7 

I BACK-OF-QUEUE WORKSHEET 

7.8 2.1 7.7 2.1 2 0  2.1 2.0 

18.2 2.7 38.3 2.9 5.0 2.4 4.5 

, -  
beneral Information 

Tojed Description Williams Field Road at Coo/ey Loop East PM Pk Hr-2025 

- I “eue Spacing 

I 

~~ 

25.0 25.0 25.0 25.0 25.0 25.0 250 25.0 

0 0 0 0 0 0 0 0 

I 



I j 1812006 

Agency or Co. TASK Eng 

' Jteperformed 8/8/2006 

G G & i i a Z v e G ,  N,- I I I I I 
' .uses Stopping, Ne 0 0 0 0 I o  
Min. Time for Pedestrians, GD 3.2 3.2 3.2 

;hasing EW Perm 02 03 04 NE Only 06 07 
G =  35.0 G =  G =  G =  G =  20.0 G =  G =  G =  \ V =  V =  Y =  Y =  Y =  Y =  Y =  Y =  iirning 

I Cycle Length, C = 55 0 1 ' F i o n  &Analysis, T = 0.25 
i Ane Group Capacity, Control Delay, and LOS De!mninafion 

EB WB I NB SB 
LT I m i  RT LT I m i  RT I LT I TH I RT LT I 1 idiusted Flow Rate. v I I 7 4 4 3  I 34 I 873 I I 85 I I 13 I 

I '  I I I I 

e! Lane Group Capacity, c 2274 138 2302 656 587 
vlc Ratio, X 0 63 025 038 0 73 0 02 

rota1 Green Ratio, g/C 0 64 064 064 0 36 0 36 

6. 1 4 3  4.8 7 7  7 l l  2 

1000 1000 1000 too0 1.000 ,e- 
07 00 I E- 

I E- 

I 
3elay Calibration, k 0 27 011 O l f  0 11 0 11 

0.0 00 00 00 0.0 I 
Incremental Delay, d2 0 6  0 9  0.7 

ontrol Delay 6.7 5.2 4.9 718 f 7 2  1 
A A A I B  I B  

6 7  I 4 9  I 11 7 

r I I I I 
Intersection Delay 6.2 I Intersection LOS A 

A A B 1 4p$oact i~0~ 

Generated l l l B R O O 6  530f i  0 2005 University d Flonda, All Rights Resewed HCS" Version 5 2 
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3/2006 

BACK-OF-QUEUE WORKSHEET I 

[,mentile Back of Queue 195th Dercentilel I 
$ 1.9 2.1 2.0 2.1 2.1 
I ’  - 

1 of Queue 15.1 0.6 7.4 1.9 0.3 

Lpeue Storage Ratio 

I suespacing 25 0 1 :  
ifieue Storage 0 
+ 

?rage Queue Storage Ratio I -  ,d% Queue Storage Ratio 
/ 

&ght 0 2005 University of Flonda. All Rights Resewed 1 HCS+W Version 5.2 Generated: 11IBRWB 5:XlAM 



11/8/2006 

All other areas 

Date Performed 8/&2006 

Wllams Field Road at Access 2 PM 

Unit Extension, UE 

Control Delay 33.2 I 72.8 I 78.6 I I f l . 9  - I 

Approach Delay 7.9 73.8 - 17.5 

Approach LOS A B B 1 - 
Intersection Delay 12.7 X, = 0.82 Intersection LOS 6 

Lane Group LOS I A  I C I s  I 6 I I B  L 

I- 

Generated: 11181zw6 Copyright 0 2005 University uf Florida, All Rights Resewed HCS+m Version 5.2 



1 8  20 1 7  1 9  

18 4 35 296 I3 4 

I 

I SB I 

0.9 

0.4 

0. I 

0.9 

J 
~ 2.1 

1.9 

25.0 25.0 25.0 25.0 25.0 

0 0 0 0 0 

rerage Queue Storage Ratio 

% Queue Storage Ratio I 

of Ronda. All Rlghts Reserved ' . HCS+W Verslon5.2 Generate@ 1118Ro08 5 31 AM 
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I 
11/8/2006 

HCS+- DETAILED REPORT 
General It i fOrmatiOn Site Information 

Agency or Co TASK Eng 
Date Performed 8/8/2006 Jurisdiction Gilbert 

7 7- 
Analyst MG Intersection Willrams Field Rd at Access 1 LI i 

Time Period Analysis Year C. I 

Area Type All other areas 

Ip 

II I 

Wlliams Field Road at Access I AM 
Pk Hr-2025 Project ID 

1 

LT TH RT LT TH RT LT TH RT LT lH R_T 
Number of Lanes, Ni 7 2 0 1 2 0 1 1 0 7 1 ,'lr 
Lane Grow L TR L TR L . JR L I TR _ _  ~ 

na 

% Heavy Vehicles, %HV 0 0 0 0 0 0 0 0 0 0 0 6.1 J 

3 
r.1 I- 

Volume, V (vph) 11 1 1121 5 5 750 3 5 5 5 2 

Peak-Hour Factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Pretimed (P) or Actuated (A) A A A A A A A A A A A ? I  I 

Copyright 02035 UniveFiky Of Florida. All Rights Resewed HCS+- Version 5.2 Generated: l l l s R O O 6  5 
r 



1 1/8/2006 
I I 

I 1 
BACK-OF-QUEUE WORKSHEET 

3 

Jeneral Information 

ojed Description 

verage Back of Queue 

Willrams Field Road at Access 1 AM Pk Hr-2025 

I EB 

LT TH RT 

me Group L TR 

0.0 0.0 

' ,OW RateRane Group f21 1223 

806 I898 

:apacity/Lane Group 513 1643 

Svv Ratio 0.2 0.3 

c Ratio 0.24 0.74 

1.000 1.000 
I "  

rrival Type 3 3 

1.00 1.00 

' =Factor 11.00 I1.uo I 
I 

0.7 8.1 

I I 

0.1 7.3 I b 2  1 
$Average 0 8  9 4  
I I  

I ercentile Back of Queue (95th percentile) 

2 1  1 9  2 1  2 0  2. 1 2 1  2 1  2 1  

x k  of Queue 1 7  174 01 9 9  0 1  02 0 0  2.1 - 
Storage Ratio 

ueue Spacing 2 5 0  250 250 250  250 250 250  250 

eue Storage 0 0 0 0 0 0 0 0 

derage Queue Storage Ratio 

,#% Queue Storage Ratio 

2005 UnlVerslty of Flonda All Rights RBSRNB~ HCS+N Version 5 2 Generated 11IBROMI 5 3 Z A V  

I 
I 



I W2006 

Timing 

I lasing 

P 

RN Perm EB Only 03 04 NS Perm 06 07 08 

G =  25.0 G =  70.0 G =  G =  G =  20.0 G =  G =  G =  
Y =  Y =  Y =  Y =  Y =  Y =  Y =  Y =  

~~~ 

HCS+- DETAILED REPORT 
neral Information I Site M o m a t i o n  

MG I Intersection Wliiams Field Rd at Access 1 I b 4bst 

.. 

kgency or Co. TASK Eng 

tePerformed 8/&'2006 
~e Period 

I 

138 639 514 595 ,- 
m r  
b 0.04 0.02 0.02 0.89 

0.36 0.36 0.36 0.36 
11.3 11.2 11.2 16.5 G 

1.000 1.000 I L. 1.000 1 1.000 

Area Type All other areas 

Jurisdiction Gilbert 

Analysis Year 

NB 
LT I T H I  RT 
5 I f 0  I 

wi/lams Field Road at Access 1 PM 

1 

SB 
LT I T H I  
9 1  532 I 

I 
1 
I 

slay Calibration, k 0.39 0.16 0.11 0.50 
Incremental Delay, d2 15.3 0.5 0.1 24.5 

ontrol Delay I 34.8 11.5 8.4 39.5 
0.0 0.0 0.0 0.0 

I o  
1517 I 5 

0 I o  I o  I o  I o  I o  

0.lf 0.71 0.11 0.42 

- 0. f 0.0 0.0 16.0 PI 
0.0 0.0 0.0 0.0 
11.4 11.2 I 11.2 32.5 I - 

! I  
2.0 I I 2.0 I 2.0 I I 2.0 I 2.0 I 

I I 

C I S  I A I D  I 
18.5 39.4 

I I I I 1 I I 

2.0 I I 2.0 I 2.0 I I 2.0 I 2.0 I - 

B I B  I E I C  
br- 

11.3 32.1 

3 3 3 3 i 3  IF 
3.0 3.0 3.0 3.0 3.0 4 i 1.000 1.000 1.000 1.000 7.000 

I 0.0 0.0 0.0 0.0 0.0 

I B oproach LOS 

30.3 

3 3 3 3 1 3  -L- ~ 

3.0 3.0 3.0 3.0 3.0 4 i 1.000 1.000 1.000 1.000 7.000 
I 0.0 0.0 0.0 0.0 0.0 

D I a C 
X, = 0.93 I Intersection LOS C 

m 

L 

f ':d I Bike I RTOR Volumes 0 0 0 0 0 0 0 0 0 0 0 0 

12.0 12.0 f2.0 12.0 pn I ne Width 72.0 120 12.0 120 
barkina i Grade I Parkins N 0 N N 0 N N 0 N N 0 N 1 

I I I I I I 
0 0 0 0 o }  0 1  0 

Min. Time for Pedestrians. G p  3.2 3.2 3.2 3.2 

rr: I 4 

b. 
R l  



5enerai Information 

ojeci Description Williams Field Roads 

Fverage Back of Queue 

l a  
Flow RateLane Group 

CapacityfLane Group 

?actor 

BACK-OF-QUEUE WORKSHEET 

Access 1 PM Pk Hr-2025 

NB I SB 
LT TH RT LT TH RT 

L TR L TR - 
0.0 0.0 0.0 0.0 

5 10 9 532 

Percentile Back of Queue (95th percentile) 

2.0 1.9 2.1 1.7 2.7 2.1 

Back of Queue 8.5 f7.7 0.i 35.4 0.1 0.2 

beue Storaae Ratio 
I= 

Queue Spacing (25.0 125.0 1 (25.0 125.0 I I 25.0- 1 25.0 I 
)eue Storage 
1 

Average Queue Storage Ratio 
~ ~~~ y! Queue Storage Ratia 

3 

yright Q 2W5 University of Florida, All Rights Reserved HCS+W Vem'on 5.2 

2.7 I 7.8 I 
0.2 18.6 

25.0 25.0 

0 0 

I 
Genetated: 1 1 lBRDOe 533 AI 
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HCS+- DETAILED REPORT 

MG I Intersection William Field Rd at Power Road 
I Site lnfomation 

i 
General Information 

c- 1 Agency or Co. TASK Eng AI1 other areas 

Date Performed 8/&/2006 b' 

II Time Period L 

Williams Field Road at Power Road 

,Copyright 8 2005 Unlvenity of Florida. All Rights Reserved HCS+W Version 5.2 Generated: 1 1 / 6 1 2 ~  5 : 3 +  
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I 
1 

/8/2006 

BACK-OF-QUEUE WORKSHEET 
2 

General Information 

oject Description Williams Field Road at Power Road AM Pk Hr-2025 

HCS+m Version 5.2 Generated: 11mDD6 5:34AL CspYright 0 2005 UfliVeEity Of Florida, All Rights Reserved 



A// other areas 

rte Performed &'WOO6 

oad at Power Road 

i I  



4/8/2006 :I 

d 
BACK-OF-QUEUE WORKSHEET 

&era1 Information 
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new1 Information 
Analyst MG 
AgencyICo TASK Eng 

ite Performed W&2006 
alysis Time Period W M  PK Hr-2025 8 :  

c 
m TWO-WAY STOP CONTROL SUMMARY 

Site Information 
Intersection 
Junsdidion Gdberf 
Analysis Year 2025 

Cooley Loop SYCooley Loop W 

)la)or Street Eastbound 
1 2 3 
L T R 
5 5 5 

d I vernent 
Jolume (vehh) 

Vehicle Volume 
_ .  - Westbound 

4 5 6 
L T R 
5 307 

I 7-3k-Hour Factor, PHF 

I I I 5 I 333 I 45 5 5 5 g urly Flow Rate, HFR (vehlh) I I 1 
'ercent Heaw Vehicles 0 - - 0 - - E 7 1  

0.92 I 0.92 0.92 0 92 0.92 

I I I I 

Undivided 'dian Type 

I 1 I Channelized 0 

-anes 1 1 0 1 1 
E 

I L I I TR L I TR 
~ ~~ 

8 F r a t l o n  
1 ..stream Signal 0 0 I 
Minor Street I Northbound Southbound 

'vernent 7 a 9 10 11 
L T R L T 

v'olurne (vehh) 5 93 53 5 455 
JPak-Hour Factor PHF 0 92 0 92 0 92 0 92 0 92 

I I uriy Flow Rate, HFR (vehlh) 5 101 57 

,rcent Heavy Vehicles 0 0 0 

Dercent Grade (%) 0 0 

I I I I I N I I ,rea Approacn N 

I 0 I 

~ _ _  
I 'ies I 1 I 7 I 0 I 7 I 1 I 
L>nfiguration I L I I TR I L I I TR 
Delay, Queue Length, and Level of Service 

[ I I Eastbound Westbound Northbound Southbound *preach 

1 wement 1 4 7 8 9 10 11 12 

Lane Configuration L L L TR L I 
dehlh) 5 5 5 158 5 499 
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TWO-WAY STOP CONTROL SUMMARY 

Site information 
nalyst MG Intersection Cooley Loop S/Cooley Loop W 

Ji&my/co TASK Eng Junsdtction Gilbert 
W8/2006 Analysis Year 2025 
PM PK Hr-2025 

scnption 
Street Cooley Loop South INorthlSouth Street- Cooley Loop West 

Cooley Loop South at Cooley Loop West PM Pk Hr-2025 

section Orientation East-Wesf IStudy Penod (hrs) 0 25 

,'chicle Volumes and Adjustments 
I,$jor Street I Eastbound I Westbound .L 

!p' (vehlh) 

lay. Queue Length, and Level of Service 

I Eastbound I Westbound I Northbound I Southbound 

I 

1522 1623 680 86 7 222 787 

wement I 1 I 4 I 7 I 8 I 9 I 10 I 11 12 

1 0.00 0.00 0.01 0.79 0.02 0.70 . 

*e Configuration 1 L I L I L I 1 TR 1 L I I 7 R  
t ';vem) 5 5 5 I 684 5 I 139 

I% queue length 

lproach Delay (s/veh) 

Approach LOS 

0.07 0.01 0.02 8.40 0.07 0.64 

7.4 7.2 10.3 23.2 21.6 70.6 

A A B C C B 

- - 23.1 70.9 

- - C B 



Agency or Co. TASK Eng AN other areas 
Date Performed U&2006 

I 
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BACK-OF-QU EUE WORKSHEET 

I conerat Information - 
Road at Cooley Loop South AM Pk Hr-2025 

I SB EB WB NB 

LT TH RT LT TH RT I LT TH RT LT TH RT 

Lane Group L TR L TR L JR L TR 
~- 

tial Queue/Lane 0 0  0 0  0.0 0 0  00 00 0 0  0 0  

8 43 78 199 16 1208 70 1018 

3 
Flow RatelLane Group 

1 I I I I I I I I I I I 

1100 1701 1417 1775 692 1894 680 1879 

~ ~ ~ ~~ 

Factor 1.00 1.00 1.00 1.00 7.00 1.00 1.00 1.00 

0.1 0.7 1.1 3.1 0.1 12.3 0.6 9.7 
- 

0.3 0.4 0.5 0.5 0.4 0.6 0.4 0.6 

0.0 0.0 0.1 0.2 0.0 1.9 0.7 1.1 

0 1  0 7  1.2 3 3  0 2  142 0 7  107 

eue (95th percentile) 

2 1  2 1  2 1  2 0  21 1 8  2 1  1 8  

0 3  1 5  2 4  6 6  0 3  252 1 5  197 

250 250 250 250 250 250 250 250 

0 0 0 0 0 0 0 0 

Average Queue Storage Ratio 
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HCS+” DETAIL 1 REPORT 
Site lnformation General lnformation 

Analyst MG 
Agency or Co. TASK Eng 

Date Performed &/8/2006 
Time Period 

Intersection Recker RdCooley Loop South 
Area Type All other areas 

Jurisdiction Gilberi 

Anaivsts Year 
Recker Road at Cooley Loop South 
PM Pk Hr-2025 Project ID 

I I 

Phasing EW Perm WB Only 03 04 NS Perm Excl. Lefl 07 

Timing 

Duration of Analysis, T = 0.25 

-------- 
G = 25.2 G =  3.0 G =  G =  G =  35.0 G =  10.4 G =  

Y =  4 Y =  0 Y =  Y =  Y =  4 Y =  0 Y =  Y =  

Cycle Length, C = 81.6 IE 
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~- ~~ 7 
Genera! Information 

"deject Description Recker Road at Cooley Loop South PM Pk Hr-2025 
~~~ ~~ ~~ ~~~ J- 

Average Back of Queue 
I I EB I WB I NB I SB 

Lane Group L 
I 
~ t i a l  QueuelLane 0 0  

Flow RatelLane Group 

Capacitykane Group 306 
I 

w Ratio 0.0 
I I 

d c  Ratio 0.11 

1.000 

1 
I 

3 

1.00 

1.00 

0.5 

0.3 

- 
- 
- 
- 

1 Jercentile Back of Queue (95th percentile) 

2.1 

- 1 3ackofQueue I 1.2 

*"exrage Ratio 
I I lueue Spacing 25.0 

f:\verage Queue Storage Ratio I 
'@% Queue Storage Ratio I 
Cqpyright 0 2005 Universty d FlanQ, All Rights Resewed 

I ~~ 

TH RT LT -rH RT LT TH RT LT TH RT 

TR L TR L TR L TR 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.5 0.4 0.5 0.4 0.6 0.4 0.6 

0.1 0.1 0.3 0.0 0.8 0.2 8.1 

, 2.7 1.3 4.2 0.2 9.1 1.5 26.6 

2.0 2.1 2.0 2.1 1.9 2.1 1.6 

4.3 2.7 8.2 0.5 17.0 3.1 43.6 
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)Percent Grade (%) 0 0 
-ired Approach N N 
‘Storage 0 0 

RT Channelized 0 0 
1 1 0 0 1 O F  
L T I TR 
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TWO-WAY STOP CONTROL SUMMARY 
b 

tneral Information Site Information 
nalyst MG Intersection lcoo/ey Loop s / b o / e y  ~ o o p  E - qency/Co TASK Eng Junsdiction (Gilbert 

I bteperformed &1&/2006 Analysis Year 12025 
h y s i s  Time Period PM PK Hr-2025 I 

1 !stream Signal I I 0 I I I 0 I I .  - 

Minor Street Northbound Southbound 
7 1 8 I 9 10 I 11 I 12 
L T R L T R 

Iblay, Queue Length, and Level of Service 
1 

I proach I Eastbound I Westbound I Northbound I Southbound 
i !; 

I I I ~~ 

.A )vernent 1 4 7 8 9 10 11 12 

,line Configuration L T R  L T TR 

19 26 268 453 1 vehlh) 
d 

1636 407 846 862 

0.01 0.06 0.32 0.53 

0.04 0.20 1.37 3.13 1 J% queue length 

-3ntrol Delay (s/veh) 7.2 14.4 11.2 13.7 

A B B B 
I I I 

~~ 

- - 11.5 73.7 [ !preach Delay (s/veh) 

- B B Gproach LOS - 
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General Information 
MG 
TASK Eng 1 ii::: or Co. 

Date Performed 8/8/2006 

I 
Period 

Site Information 
intersection 
Area Type All other areas 

Jurisdiction Gilbert 

rP c -  Recker Rd at Boulevard Road 

v 
Anatysis Year tz! 

Recker Road at Bouievad Road AM 
Pk Hr-2025 Project ID 



BACK-OF-QUEUE WORKSHEET I i  
,enera1 Information 

I 9 j e c t  Description Recker Road at Boulevard Road AM Pk Hr-2025 

2.1 2.7 1.9 

2.0 1.9 12.4 

I k a g e  Back of Queue 
EB t I NB I SB 

LT 

me Group L 

0.0 

I' , "$ial QueuelLane 

ow Rate/Lane Group 233 

I fflowkane 745 

apaclty/Lane Group 230 

0 3  

2.7 1.9 2.7 7.9 

0.3 16.4 1.5 16.8 

,rival Type 3 I '  ,%toon Ratio 1.00 

I ickofQueue 

- I 

' -:Factor 11.00 

15.5 

I 0.3 

3.0 I" 

~~ ~ 

1 *ue Storage ~ a t i o  
ieue Spacing 25.0 

erage Queue Storage Ratio 

Queue Storage Ratio I 
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BACK-OF-QUEUE WORKSHEET . 
a- ' 

, n;oject Description 

General Information - 
Recker Road at Boulevard Road PM Pk Hr-2025 

4 

.ack of Queue 5.0 1.2 3.6 7.0 0.6 17.9 

I 
.~ 
.I veraae Back of Queue 

15.3 28.0 

1 EB 1 WB I NB I sa I 

l u e u e  Spacing 1 :+ue Storage 
.A 

Lverage Queue Storage Ratio 

L- I 

LT TH RT LT TH RT LT TH RT LT 

me Group L TR L TR L TR L 

r '  tial QueueILane 0.0 0.0 0 0  0 0  0 0  0 0  0.0 l i l. 
low RatelLane Group 128 33 116 208 28 605 484 

25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0 

0 0 0 0 0 0 0 0 

1 .$iowRane 1076 1641 1440 1619 
I r., 

apacity/Lane Group 332 507 569 639 

,~ i:PJ w Ratio 
, -  

IC Ratio 

114 , actor 
F-\ 

.rrival Type 
F r,-etoon Ratio 

I F Factor 

u P 
., 

o.; io.: 1 ~ lo.; 
1.000 1.000 1.000 

1.00 1.00 1.00 

7.00 1.00 7.00 

2.3 0.5 7.6 

0.3 0.4 0.5 

0.2 0.0 0.1 

2.5 0.6 1.7 

0.33 ! 
1.000 d- 
=E 0.5 

~ 

007 0.45 0 91 

1000 1000 1000 

3 3 3 

1 7  00 100 1.00 

, 1 0 0  100 1.00 

0.3 5 7 5 2  

0 4  06 0.4 

30 100 

103 6 2  8 2  

0 5  

1846 I 

0.4 I 
0.84 I 

3 1  

l 1.00 

2.6 

16.0 , 
~ - ~ ~ ~ ~ 

~ ~ - --1 - -  ,- 
~ ..'ereentile Back of Queue (95th percentile) 

,) % Queue Storage Ratio 114 I 
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'hasing 

Timing 

I 1 /8/2006 

08 g, - M I  Perm Excl. Left 03 04 NS Perm Excl. Left 07 

G =  25.2 G =  3.0 G =  G =  G =  15.0 G =  5.4 G =  G =  
Y =  A Y =  0 Y =  Y =  Y =  4 Y =  0 Y =  Y =  

r 

Sdjusted Flow Rate, v 

Lane Group Capacity, c 

Jnit Extension, UE 3.0 3.0 3.0 3.0 

[ FiHeringlMetering. I 
I M a l  Unmet Demand, Qb 0.0 0.0 0.0 0.0 

'ed / Bike I RTOR Volumes 0 0 0 0 0 

Lane Width 12.0 120 12.0 12.0 

p "arkins /Grade I Parkina N 0 N N 0 

1.000 1.000 1.000 1,000 

EB WB NB SB 

48 1542 162 838 287 840 42 1 578 
LT M RT LT m RT LT TH RT LT 1 TH 

426 2258 357 2291 434 925 434 I 919 - 

0 - 

3.0 

1.000 

0.0 

0 

12.0 

N 

- - 
- 
- 
- 

3.0 

1.000 

0.0 

0 

12.0 

0 

- - - - 
- 

- - 
=arking Maneuvers, Nm I I 
Win. Time for Pedestrians. GP 3.2 3.2 3.2 

1 
Buses Stopping, NB 0 l o  0 I o  0 0 0 

3.0 I I 

*=E- m 
3.2 

I vlc Ratio, X l0.77 10.68 I 10.45 10.37 I 10.66 10.91 10.10 10.56 ' I I). k- I 

18.2 10.5 22.3 32.8 16.8 18.8 

Approach Delay 13.3 11.7 30.1 18.6 

B B C B 
L 18.0 x, = 0.81 Intersection LOS B 
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I 

2.1 1.9 2.1 2 0  2.0 1.9 2.1 2.0 

lack of Queue 0.8 15.2 2.9 6 9  6.9 169 0.9 8.2 
-3 

I 1 -I 

. %rcentile Back of Queue (95th percentile) I 

lueue Spacing 

Storage 

berage Queue Storage Ratio 

25.0 25.0 25.0 25.0 25.0 25.0 

0 0 0 0 0 0 

Queue Storage Ratio I I I I I 
.- 

I I" 

vi 
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I HCS+” DETAILED REPORT 
I eneral lnformation I Site information 

~ ~- - 
Analyst MG 
4gency or Co. TASK Eng 

ate Performed &18n006 
I irne Period 

~- 
‘olurne and Timing Input (1 ‘ I 

I I F R  I I NE I SR 1 I 

I 

. .  . .  1 .  
k 

start-up Lost Time, 11 I 2.0 I 2.0 I I 2.0 I 2.0 1 I 2.0 I 2.0 I I 2.0 I 2.0 I 
2 .  

Extension of Effective Green, e 2.0 I 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
. .  

r . .  ifwival Type, AT 3 3 3 3 3 3 3 3 
Unit Extension, UE 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

1.000 1.000 1.000 1.000 : :  FilteringlMetering, 1 1.000 1.000 1.000 1.000 
lntial Unmet Demand. Qb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I 0.0 r 

I 
i1 

Intersection 
Area Type All other areas 

Jurisdiction Gilbert 

Analysis Year 

Project ID 

Recker Rd at Pecos Road 

Recker Road at Pecos Road PM Pk 
Hr-2035 

i i  
‘ i  
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I BACK-OF-QUEUE WORKSHEET - 

27 19 

21 7 7 7  lack of Queue 

I &era1 information 

1 %eject Descnption 

~ 

Recker Road at Pecos Road PM Pk Hr-2025 

20 I9 20 2 0  2.1 19 

53 151 66 99 0.6 735 

~~~ 

&rage Back of Queue 
I I EB I WB I NB 1 SB 

lueue Spacing I 3Jeue Storage 

be rage  Queue Storage Ratio 

2 6% Queue Storage Ratio 

tral QueueLane 

low RatelLane Group 

250 250 250 250 250 25.0 250 250 

0 0 0 0 0 0 0 0 

629 1641 

; apacitylLane Group 357 2233 

:g>w Ratio 0.2 0.2 
~ 

IIc Ratio 0.35 0.55 

J actor 1.000 1.000 

irrival Type 3 3 

.&toon Ratio 

7F Factor 

vs 0.3 0.5 

0.2 0.6 Y- 
)I2 

= Average 1.0 5.8 1 

LT 

L 
~ 

0.0 

259 

629 

357 

0.4 

- 
- 
0.73 

7.000 
- 
- 

3 

7.00 

1.00 

i.9 

0.3 

- 
- 
- 
0. 7 

2.6 
- 
- 

I I 

TH I RT I LT I TH I RT I LT 1 TH \ RT 
~~~ ~ ~~ 

TR L TR L TR 

0 0  00 0.0 0.0 0 0  

1543 277 608 28 755 

I886 1007 1856 1007 1866 

2288 434 937 434 942 



MAG Trip Distribution 
Version 1.3.0 

Project Name: Cooley Station 
Project Location: Gilbert, AZ 
Analyst: SAD 

Wednesday, August 2,2006 
9:24 AM 

Location of Site: TAZ 1562 
Development Type being Analyzed: Residential and Employment 47.0% Weighted Employment 
Forecast Year: 2020 
Distance Out from Site (miles): 
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Executive Summary 

I 
I 
I 

Handbook used for 
roadway planning and 
preliminary engineering 
analyses 

This Handbook successfillg 
combines the nation’s leading 
automobile, bicycle, 
pedestrian, and bus 
evaluation techniques into a 
common analysis process. 

EXECUTIVE SUMMARY 

his Quality/Level of Service Handbook and its accompanying 
Stware are intended t o  be used by engineers, planners, and 
ecision-makers in the development and review of roadway 
s e d  quality/level of service (Q/LOS) at planning and 
reliminary engineering levels- This Handbook provides tools to 
uantify multimodal transportation service inside the roadway 
nvironment (essentially inside the right-of-way). 

’hese updated methods provide the first successful mdtimodal 
pproach unifying the nation’s leading automobile, bicycle, 
bedestrian and bus Q/LOS evaluation techniques into a 
ommon transportation analysis at facility and segment levels. 
Vith these professionally accepted techniques, analysts can now 
:asily evaluate roadways from a multimodal perspective, which 
esult in better multimodal decisions for projects in planning 
md preliminary engineering phases. 

i’wo levels of analysis are included in this Handbook: (I) 
generalized” planning and (2) “conceptual“ planning. 
2eneralized planning makes extensive use of statewide default 
ralues and is intended for broad applications such as statewide 
malyses, initial problem identlfication, and future year analyses. 
Zonceptual planning is increasingly more detailed and accurate 
ban generalized planning, but does not involve comprehensive 
3perational analyses. 

Zeneralized planning is most appropriate when a quick, “in the 
bal l  park” determination of LOS is needed. Florida’s Generalized 
Tables found in this Handbook are the primary tools for 
conducting this type of planning analysis. The default values 
used for the Generalized Tables have been extensively 

1 researched and reDresent the most aoDroDriate statewide values. 

Conceptual planning is best suited for obtaining a solid 
determination of the LOS of a facility. Examples of conceptual 
planning are preliminary engineering applications, such as 
determining the design concept and scope for a facility (e.g., 4 
through lanes with a raised median and bicycle lane), 
conducting alternatives analyses (e.g., 4 through lanes 
undivided versus 2 through lanes with a two-way left turn lane), 
and determining needs when a generalized planning approach is 
simply not accurate enough. Florida‘s LOS software (LOSPLAN), 

FDOY Quality/Level of Service Handbook i 



Impfernentation schedule 

Handbook changes 

hIultimodalperspective 
includes bicycles, 
pedestrians, and buses as 
well as automobiles. 

New fieeway facility planning 
technique and updated 
software 

Analytical methodologies for 
automobiles, bicycles, 
pedestrians, and buses. 

Florida's LOS standards 

User feedback 

Executive Summary 

vhich includes ARTPLAN, FREEPLAN, and HIGHPLAN, is the 
:asy to use tool for conducting these types of evaluations. 

?he techniques contained in this Handbook and the 
tccornpanying software are to be implemented immediately. 
a e r  September I, 2002, FDOT will not accept analyses using 
nethods, techniques, volumes, or generalized tables from 
)revious versions of this Handbook. 

The most significant difference in this Handbook from previous 
:ditions is the multimodal perspective. In addition to traditional 
'highway" (automobile and truck) LOS analysis, state-of-the-art 
.echniques are now provided allowing a simultaneous evaluation 
if the LOS for bicyclists, pedestrians, and buses. Although LOS 
:echniques are provided for each roadway mode, FDOT 
: emmends  against combining their LOS into one overall 
madway LOS. Other significant changes include a new freeway 
!acility planning technique and completely updated software. 

The updated methodologies are planning and preliminary 
mgineering applications from the following primary resource 
locuments and analytical techniques using actual Florida 
roadway, tr&c and signalization data: 

* 

2000 Highway Capacity Manual (HCh<2ooo) 
methodologies for automobiles and trucks; 
1999 Transit Capacity and Quality of Service Manual 
(TCQSM) for buses; 
Bicycle LOS Model, the most used technique in the US. 
to evaluate LOS for bicyclists; and 
Pedestrian LOS Model, the most advanced technique in 
the US. to evaluate LOS for pedestrians. . 

Also included are Florida's Statewide Minimum LOS Standards 
for the State Highway System. These standards are required for 
use on Florida Inbastate Highway System (FIHS) routes. 

In order to make fbture editions of this Handbook and 
accompanying sofhvare even better, FDOT welcomes your 
review comments and suggestions. Chapter 8 contains a user 
survey and a sohare  "bug" report form. 

i i  

Comments and suggestions 
are welcome. 

FDOT Quality/Level of Service Handbook 



Executive Summary 

‘I 

ii 
I 

I- 

I rnplementation schedule 

Handbook changes 

Multimodal perspective 
includes bicycles, 
pedestrians, and buses as 
well as automobiles. 

New keeway facility planning 
technique and updated 
software 

Analytical methodologies for 
automobiles, bicycles, 
pedestrians, and buses. 

Florida’s LOS standards 

User feedback 

Comments and suggestions 
are welcome. 

fhich includes ARTPLAN, FREEPLAN, and HIGHPLAN, is the 
asy to use tool for conducting these types of evaluations. 

‘he techniques contained in this Handbook and the 
ccompanying software are to be implemented immediately. 
ifter September 1, zooz, FDOT will not accept analyses using 
nethods, techniques, volumes, or generalized tables from 
revious versions of this Handbook. 

The most significant difference in this Handbook from previous 
:ditions is the multimodal perspective. In addition to traditional 
highway” (automobile and buck) LOS analysis, state-of-the-art 
echniques are now provided allowing a simultaneous evaluation 
if the LOS for bicyclists, pedestrians, and buses. Although LOS 
echniques are provided for each roadway mode, FDOT 
.emmends  against combining their LOS into one overall 
noadway LOS. Other significant changes include a new freeway 
hcility planning technique and completely updated software. 

The updated methodologies are planning and preliminary 
mgineeriug applications &om the following primary resource 
Jocuments and analytical techniques using actual Florida 
toadway, t r f i c  and signalization data: 

. 
0 

2000 Highway Capacity Manual (HCh.12000) 
methodologies for automobiles and lrucks; 
1999 Transit Capacity and Quality of Service Manual 
(TCQSM) for buses; 
Bicycle LOS Model, the most used technique in the U.S. 
to evaluate LOS for bicyclists; and 
Pedestrian LOS hfodel, the most advanced technique in 
the U.S. to evaluate LOS for pedesiians. . 

Also included are Florida’s Statewide Minimum LOS Standards 
for the State Highway System. These standards are required for 
use on Florida Intrastate Highway System (FIHS) routes. 

In order to make future editions of this Handbook and 
accompanying software even better, FDOT welcomes your 
review comments and suggestions. Chapter 8 contains a user 
survey and a software %ug” report form. 

I 
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TABLE 4 - 1 
GENERALIZED ANNUAL AVERAGE DAILY VOLUMES FOR FLORIDA'S 

URBANIZED AREAS* 

Level of Sav ice  
anes Divided A B C D 

Undivided 2,000 7,000 13,600 19,600 
Divided 20,400 33,000 47,800 61,800 
Divided 30,500 49,500 71,600 92,700 

STATE TWO-WAY ARTEXIALS 

Level of S a v i c e  
hs I (N.00 to 1.99 signalized intersections per mile.) 

.anesDivided A B C D 
Undivided ** 4,200 13,800 16,400. 
Divided 4,800 29,300 34,700 35,700 
Divided 7,300 44,700 52,100 53,500 
Divided 9,400 58,000 66,100 67,800 

E 
27,000 
70,200 
105,400 - 

E 
16,900 *+* 
*** 
*+* 

lass II (2.00 to 4.50 signalized intersections per mile) 

ane5Divided A B C D E 
I Undivided ** 1,900 11,200 15,400 16JOO 

Divided ** 4,100 26,000 32,700 34,500 
I Divided ** 6,500 40,300 49,200 51,800 
, Divided ** 8,500 53,300 63,800 67,000 

Level of service 

bass m (more than 4.5 sipdized intersdm per mile and not 
within primary city centrsl bnsiness disttict of an 
tubanizad area over 750,000) 

Level of Senice 
~lesDiVided A B C D H 
! Undivided ** ** 5,300 12,600 15,500 
1 DiI4ded ** ** 12,400 28,!300 32,800 
i Divided ** ** 19,500 44,700 49,300 
I Divided ** ** 25,800 58,700 63,800 

31assIV(morethan45 signalizedinfersecti~spmmileandFiithin 
pimiry city c d b n s i n e s s  disttict of an urbanized area 
over 750,000) 

Level of Service 
,mes Dim A B C D E 
! undivided ** ** 5,200 13,700 15,000 
L Divided ** ** 12,300 30,300 31,700 
j &&j ** ** 19,100 45,800 47,600 
i Divided ** ** 25,900 59,900 62,200 

NON-STATE ROADWAYS 
&jor C i i y l ~ ~ R o a d m y s  

LeGelofService 
Lanes Divided A B C D E 
2 Undivided ** ** 9,100 14,600 15,600 
4 Divided ** ** 21,400 31,100 32,900 
6 Di&d ** +* 33.400 46,800 49,300 

FREEWAYS 

nterchange spacing 2 2 mi. zpart 

AUeS A B C D 
1 23,800 39,600 55,200 67,100 
1 36,900 61,100 85,300 103,600 
1 49,900 82,700 115,300 140,200 
LO 63,000 104,200 145,500 176,900 
12 75,900 125,800 175,500 213,500 

h e n h u g e  spacing < 2 mi apart 

Lanes A B C D 
1 22,000 36,000 52,000 67,200 
5 34,800 56,500 81,700 105,800 
3 47,500 77,000 111,400 144,300 
10 60,200 97,500 141,200 182,600 
12 72,900 118,100 170,900 221,100 

Level of Senice 

Level of Senice 

E 
74,600 
115,300 
156,000 
196,400 
237,100 

E 
76,500 
120300 
163,900 
207,600 
251,200 

BICYCLE MODE 
(Note: Lwel of savice for the bicycle mode m this table is based on m h y  
gfflrnekics at 40 mph posted speed and t d i c  Canditians, not d e r  of b i c y c h  
wing the facility.) (hlultiply moto6zedvehiclevolmlumes shown below by d e r  
of directional roadway lanes to detemrine two-way maximum sumice volumes.) 

Paved Sh~dded 
Bicycle Lane Level of Senice 

Coverage A B C D E 

50-84% ** 2,500 4,100 A J O O  t** 

85-100% 3,100 7,200 >7,200 *** *** 
049% +* ** 3,200 13,800 >13,800 

PEDESTRIAN MODE 
(Note: Level of service for the pede& mode in this table is based on roadmy 
geometdcs at 40 mph posted speed and traflic conditions, not number of pedeskians 
nSing the. i%cility.) (MuItipIy motorized vehicle volumes sh~wn below by number of 
directional roadway lanes to determine two-way maximnm service volumes.) 

Lwd of service 
Sidewalk Coverage A B C D E 

** 6,400 15,500 049% ** ** 
50-84% +* ** +* 9300 19,000 
85-100% ** 2,200 11,300 >11,300 *** 

BUS MODE (Scheduled Fixed Route) 
(Buses per horn) 

Bnscr puhonr shown BPC "ly h t h s  pcak horn mths singlr M o n  o f t h s h i g b  k&ic  flow.) 

Level of Service 
SidewalkCovaaga A B C D E 

>5 1 4  23 52 
85-100% >6 >1 r 3  12 11 

&84% .' e* 

(alter corresponding volume by thd indicated percent) 
Lanes Median LeftTmnsLam AajnstmentFactors 
2 Divided Yes +5% 
2 Undivided N O  -2Ph 
Mti Undivided YeS -5% 
h4nlti Undivided No -25% 
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TABLE 4 - 2 
GENERALIZED ANNUAL AVERAGE DAILY VOLUMES FOR FLORIDA'S 

AREAS TRANSPTBONING INTO URBANIZED AREAS OR 
AWEAS OVER 5,880 NOT IM URBANIZED AREAS* 

Level of Service 
, a m s  Divided A B C D E 
! Undivided 2,100 6,900 12,900 18,200 24,900 
I Divided 18,600 30,200 43,600 56,500 64,200 
i Divided 27,900 45,200 65,500 84,700 96,200 

ST.4IT TWO-WAY ARTERLQLS 
h s  I (>0.30 to 1.99 sigoa!kd irersccions p a  mile) 

>ants Dkided A 3 C D 
i Undivided ** 4,000 13,100 15,500 
8 Divided 4,600 27,900 32,808 34,200 
5 Divided 6,900 42,800 49,303 51,400 

%s II (2.00 '9 4.50 n'&d intersections p e d e )  

Level of Service 

Lcvel of S&ce 
Lanes Divided A B C D 
2 Undivided .* ** 10,500 14,500 
i Divided ** 3,700 24,400 30.600 
5 Divided ** 6,000 38,000 46,100 

&s ill (nore &an 4.5 sipa5ze.d kmecdons ?er d e )  

Lwcl of Service 
Lanes Divided A B C D 
2 Un&ded ** =* 5,000 11,800 
I Divided r* ** 11,700 27200 
6 Dv&d tl ** 18,400 42,100 

E 
16,300 *** 
*** 

E 
15,300 
32200 
48,400 

E 
14,600 
30,800 
46900 

NON-STATE ROADWAYS 
Major City/County Roadways 

Level of Service 
Lanes Divided A B C D E 
2 Undivided ** ** 7,000 13,600 14,600 
4 Divided ** ** 16,400 29,300 30,900 
6 Divided ** ** 25,700 44,100 46,400 

other St&ed hadways 
(signalizedinksection analysis) 

Level of Service. 
Lanes Divided A B C D E 
2 Undivided ** ** 4,400 9,400 12,OOC 
4 Divided f* ** 10,300 20,200 24,OOt 

Source: Florida Depa~hent of Transportation 02NIO: 

605 Suxmnee Streq MS 19 
Tallahassee, EL 323994450 

SystemSPlanningoEi~ 

httpYhllmykloria&mynoriaacomlplanning/system Sm/lOSl&fanlthtm 

mes 
1 

I 
.o 

1 

FREEWAYS 

Lwel of service 
A B C D E 

23,500 38,700 52,500 62,200 69,100 
36,400 59,800 81,100 96,000 106,700 
49,100 80,900 109,600 129,800 144,400 
61,800 101,800 138,400 163,800 182,000 

BICYCLE MODE 

Note. Level of SETicP for the bicycle mode m this table is based on roadway 
geomet&s at 40 rnph posted speed and h f 6 c  conrhtions, not n d a r  of 
licydists ndng the fadlty.) (Mntiply motorized vehicte volmnes shown 
ielow by number of directional roadway lanes to &ermine twc-way 
naxhm service volumes.) 

Paved ShDnlded 
BicycloLme Level of Service 

Coverage A B C D E 

85-100% 3200 7,100 >7,100 *** *** 
049% ** 1,900 3,300 13,600 >13,600 
5044% ** 2,500 4,000 >4,000 *** 

PEDESTRIAN MODE 

w o k :  Level of service for the pedesbim mode m this table is based on 
roadway geometdc at40 mph posted speed and &c conditilms, not r m m b ~  
Df pedestims using the facility.) (Multiply motorized vehicle vohunes shown 
by d e r  of directional roadway lanes to detenrrine two-way d 
service valumes.) 

I Sidewalk Coverage A B C D E 
049% +* *I 

5044% ** 9* 

85100% '* 5200 11,200 >11,200 *** 

Level of Service 

** 6,300 15,400 
** 9,800 18,800 

-ON-STATE ROADWAY ADJUSTMENTS 
DIvIDED/UNDMDED 

Lanes Medii.n Left Tmn Lanes Adjnstment FactDn 

2 Divided Yes +5% 
2 UIldiViided NO -20% 
Mnlti Undivided Yes -5% 
Wti Undivided No -25% 

ONELWAY FACXUTBS 

Decrease comsponding twodirectional volumes m this tabla by 40% to 
obtain the equivalent one dirIectional volume. for oneway facilities. 
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APPENDIX F: 

TOWN OF GILBERT STANDARD CROSS SECTIONS 
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APPENDIX G: 

TOWN OF GILBERT COMMENTS AND RESPONSE 
MEMORANDUM 
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3707 North 7' Street Suite 235 Phoenix AZ 0 85014 
Phone: 602 0 277 0 4224 Fax: 602 277 4228 e-mail: task@taskenp.net 

November 7,2006 

MEMORANDUM 

TO: 

FROM: Ken Howell, P.E. 

Rick A, Town of Gilbert 

RE: Response to Comments on Coa,,y Station 'illage Center & Business Par 

The following summarizes responses to each comment made by the Town of Gilbert dated 
September 15, 2006, concerning the Cooley Station Traffic Impact Study, dated August 
16, 2006. These responses have been incorporated into this final revised traffic impact 
study. Each comment is listed verbatim followed by a summary of how the comment is 
addressed or is incorporated into the fmal report. 

1. Report should indicate that trip generation, trip distribution and level of service are to 
be performed in accordance with the Institute of Transportation Engineers Trip 
Generation Manual 7th Edition and the Maricopa Association of Governments 
publications. The traflc stop sign and signal warrant analysis are to be performed in 
accordance with the Arizona Department of Transportation policies and the Manual on 
Trafic ControI Devices. 

The source for trip rates in this study were Trip Generation, Seventh Edition, 2003, and 
the Trip Generation Handbook 2"d Edition, June 2004, published by the Institute of 
Transportation Engineers UTE). The site trips were distributed proportionally to the 
sum of Year 2020 population and employment forecasts within ten miles of the center 
of the site. The projections used for the trip distribution were obtained from Year 2020 
Population and Employment projections by the Maricopa Association of Government 
(MAG). 

For Year 2025, critical intersections were analyzed using the methodologies presented 
in the Highway Capacity Manual, 2000 Edition and were evaluated using the HCS+ 
software. This is a standard s o h a r e  package used analyze both signalized and STOP 
sign controlled intersections. According to the information provided by McTrans, the 
developers of HCS+, 

"The Highway Capacity Software (HCS) is deveIoped and maintained by McTrans 
as part of its user-supported s o h a r e  maintenance as a faithful implementation of 
the Highway Capacity Manual (HCM) procedures ... The Kighway Capacity 
Manual (0 2000 National Academy of Sciences) is the basis for all capacity and 
level of service computxtions included in HCS .... The Manual on Uniform Traffic 

mailto:task@taskenp.net
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Control Devices (MUTCD) is the basis for all signal warrant computations 
included in HCS.” 

For Year 2015, generalized average daily traf€ic (ADT) analysis was completed to 
determine the estimated number of lanes and level of service. These daiIy service 
volumes were taken from Table 4-2 of Quality/level of Service Handbook, prepared by 
State of Florida Department of Transportation, 2002. The Transportation Lm& 
Analysis for Site Development. An ITE Proposed Recommended Practice, refers to d e  
Florida Department of Transportation method as an example of a planning Ievel 
analysis for determining level of service. 

The Maricopa Department of Transportation (MCDOT) procedures for determining if 
traffic signals are warranted on the basis of estimates of average daily traffk (ADT) 
were used. These procedures convert the major eight hour volume warrant of the 
MunuaZ on Uniform Trafic Control Devices (MUTCD) into estimates of daily traffic, 
as appropriate for comparison with the daily traffic forecasts prepared for this report. 
The procedures and recommendations are discussed in the SIGNAL WARRANTS 
section that has been added to the revised report. 

All procedures used in this report are standard, state of the practice procedures for the 
completion of traffic impact studies. 

2. Page 3, 2“d line, the phrase “located south of Recker” should state “located south of 
Ray Road ”. 

This has been changed in the revised report. 

3. Page 16, figures 5-1 and 5-2, turning movement counts are missing f iom turning 
movement diagrams A,B,C,D,H,I,N and S. In addition figures 5-1 and 5-2 do not 
identi& the year for the Peak Hour Study Area traflc. 

The study area traffic identified on Figures 5-1 and 5-2 are for full buildout of the site. 
This is used for both the Year 2015 and Year 2025 total traffic volumes, as this 
represent the ultimate amount of traffic generated by the development. Based on this, a 
year is not indicated on the Study Area Traffic graphic. 

The turning movements on Figures 5-1 and 5-2 are for traflic traveling to and from the 
developments located in the study area. Traffic traveling through the study area that 
are not traveling to a site within d e  study area are not included in these turning 
movements, but are reflected in background traffic volumes. Therefore, some turns 
may be zero at some intersections in Figures 5-1 and 5-2. This issue is discussed 
further in response to Comment 4 below. 

4. Page 25, figure 11 -I, turning movement counts are missing @om turning movement 
diagrams B, C, 0, H and I. 
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De minimus turns were added to the total traEc in locations where low (or no) turning 
movements were projected. The intersections in diagrams B, C, D, H, and I on Figure 
11-1 have been adjusted to add these de minimus turns. This represents minor turning 
movements, of 5 per hour, or 2 per hour for low volume intersections. 

5. Page 31, under Trafic Signals, Williams Field Road and access 1 and Williams Field 
and access 2 are idenh3ed as being recommended for trafic signals, however, they are 
not ident@ed on page 27, figure 12 where all other signal reconzrnendations are 
identified. 

Traffic signals are recommended at WiIliams Field Road/Access 1 and Williams Field 
Road/Access 2 for Year 2025. Year 2025 recommendations are shown on Figure 13-1 
and 13-2. Year 2015 recommendations are shown on Figure 12. 

The SIGNAL WARRANT and RECOMMENDATION sections have been revised to 
clarify the recommendation year for the signals. 

6. Page 31, although this page identifies where right-turn deceleration lanes shouId be 
provided it does not address where dual Ie3-turn lanes may need to be provided. 

Dual left turn lanes have not been recommended for any intersections analyzed in this 
report. The graphics have been updated to reflect this. 

7. Page 32, under the heading Year 201 5 conditions, the last bullet states that warranted 
trafic signals for  2015 are shown on$gure 8, however, it is shown on figure 12. 

This has been changed in the revised report. 

8. Page 32, under Year 2025 conditions the last buIIet states that Power Road and Ray 
Road are recommended for 6 lanes for the year 2025. The study should indicate that 
this is per the Towns standard since the stucj, data may not support the 6 lanes. 

This has been added to the above referenced recommendation in the revised report. 

9. Page 33, under traflc signals recommended locations, please see comments in 5 
above. 

The SIGNAL. WARRANT and RECOMMENDATION sections have been revised to 
clarify the recommendation year for signals. 

I hope this addresses the remaining issues regarding this report. If there are any further 
comments, or if I cafl be of any M e r  assistance, please contact me at (602) 277-4224, or 
khowell@taskeng.net. Thank you. 

H:UobF ilesD3 02 .&ID3 02. WAWesponse to Comments 23 02.04A. doc 

mailto:khowell@taskeng.net


TOWN OF GILBERT - TRAFFIC ENGINEERING 
REVIEW COMMENT SHEET 

Project Name: 
Location : 
Consultant: 
Plans Sealed By_i--_ 
Signature of 
EnqineerlArchitect 

Cooley Station Village Center & Business Park 
Williams Field and Recker 

___- 

I 

Sheet 
Number 

Date: 9-1 5-2006 
Reviewer: Rick A 

Review No.: 
- Phone No.:-_ 6841 

Summary of Redline Comments 

Traffic Impact Study 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Report should indicate that trip generation, trip distribution and level of service are to 
be performed in accordance with the Institute of Transportation Engineers Trip 
Generation Manual 7" Edition and the Maricopa Association of Governments 
publications. The traffic stop sign and signal warrant analysis are to be performed in 
accordance with the Arizona Department of Transportation policies and the Manual 
on Traffic Control Devices. 
Page 3, 2"d line, the phrase "located south of Recker" should state "located south of 
Ray Road". 
Page 16, figures 5-1 and 5-2, turning movement counts are missing from turning 
movement diagrams A,B,C,D,H,I,N and S. In addition figures 5-1 and 5-2 do not 
identify the year for the Peak Hour Study Area traffic. 
Page 25, figure 11-1, turning movement counts are missing from turning movement 
diagrams B,C,D,H and I .  
Page 31, under Traffic Signals, Williams Field Road and access 1 and Williams 
Field and access 2 are identified as being recommended for traffic signals, 
however, they are not identified on page 27, figure 12 where all other signal 
recommendations are identified. 
Page 31, although this page identifies where right-turn deceleration lanes should be 
provided it does not address where dual left-turn lanes may need to be provided. 
Page 32, under the heading Year 2015 coditions, the last bullet states that 
warranted traffic signals for 201 5 are shown on figure 8, however, it is shown on 
figure 12. 
Page 32, under Year 2025 conditions the last bullet states that Power Road and Ray 
Road are recommended for 6 lanes for the year 2025. The study should indicate 
that this is per the Towns standard since the study data may not support the 6 
lanes. 
Page 33, under traffic signals recommended locations, please see comments in 5 
above. 

, I - 1  Comment Codes: A=WiII Comply; B=Deleted; C=Consultant to Evaluate 

Consultant 
Reply 

I Sheet 1 of 1 -TE-Cfj- 



APPENDIX H: 

SIGNAL WARRANT PROCEDURES 



TRAF'FIC ENG- BRANCH 

MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION 

Policy/Procedure Guideline 

SECTION 4: Traffic Signals 

SUBJECT 4 .6:  Evaluation of Future Traffic Signal Needs 

EFFECTIVE DATE: April 30, 1997 

PARAGRAPEi: 1. Purpose 
2. Description 
3. Exhibits 
4.. Background 
5. Authorization 
6. References 
7. Attachments 

1. PUapOSZ: 

This PPG sets forth the procedure and criteria to be used in 
evaluating future traffic signal needs on projects in the 
Capital Improvement Project  (CIP) program, or in any studies 
undertaken by o r  submitted to MCDOT. 

2. DESCEUPTION: 

ADT volume warrant. 
intersection, an intersection revised by a proposed roadway 
construction project, or at tke d r i v e w a y  of a new commercial 
or residential development, and is met when the following 
requirement is satisfied: 

The estimated ADT on the major street and on the higher volume 
minor st reet  or driveway approach to the intersection equals 
or exceeds the values in the following table: 

T h i s  warrant applies at a new 

i 

~ I', 
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